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Feeding the Dairy Herd 
By W. B. NEVENS, Associate Chief in Dairy Cattle Feeding 
JP OOR METHODS of feeding and care are responsible for the low production of many dairy herds in Illinois. While there are no figures to show accurately the number of 
herds that are not returning a profit, enough data have been 
collected by herd improvement associations and other agencies 
to prove that an enormous number of cows are being kept at a 
loss, and in most cases the l()ss is unknown to the owners. It 
has also been demonstrated that thru improved methods of feed­
ing and care unprofitable herds can be placed on a paying basis. 
Records and verbal reports of Illinois herd owners testify to this 
fact. 
PROFITS AND MILK YIELDS 
One of the reasons better rations are not used more com­
monly is that dairymen do not realize that profits from milk 
cows are very largely dependent upon a high milk yield from 
each cow. The cost of feeding a cow is a large item even tho 
she produces little or no milk. It costs more to feed high-yield­
ing cows, it is true, but the additional cost is small compared 
with the greater volume of milk. The annual cost of feed for 
Illinois cows producing 100 to 550 pounds of butterfat yearly 
ranges from $4 to $86 a cow when feeds are computed at prices 
which existed during the five-year period 1930-1934 (Table 1). 
The butterfat yield of Illinois dairy cows is estimated to be less 
than 200 pounds to a cow. As shown in Table 1, 200 pounds of 
butterfat per cow did not pay feed costs when butterfat sold at 
20 cents a pound. Yields of 350 pounds or above did pay feed 
costs and left a fair margin to apply to' other expenses such as 
labor, housing, taxes, and insurance. With higher prices for 
butterfat, feed costs can of course be covered with smaller yields. 
NO' matter what the price of butterfat, however, it is evident 
that so long as feed prices remain approximately the same as 
those shown in Table 1, the possibilities for profit in keeping 
high-yielding cows are very much greater than in keeping low­
yielding cows. It is also evident that the lower the price of butter­
fat, the greater the possibilities for loss if low-yielding CDWS are 
kept. The first essential in feeding dairy cows for profitable pro­
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d u c t i o n  i s  t h e r e f o r e  f e e d i n g  s o  a s  t o  o b t a i n  a  h i g h  y i e l d  f r o m  e a c h  
c o w .  
S e v e r a l  f a u l t s  a r e  c o m m o n l y  f o u n d  i n  t h e  f~eding o f  d a i r y  
c o w s  i n  t h i s  s t a t e ,  o n e  o f  t h e  m o s t  g e n e r a l  b e i n g  t h a t  t o o  s m a l l  
a n  a m o u n t  o f  f e e d  i s  s u p p l i e d .  S o m e  h e r d s  a r e  g i v e n  n o  f e e d  
e x c e p t  p a s t u r e  d u r i n g  t h e  e n t i r e  g r o w i n g  s e a s o n .  E v e n  l u x u r i a n t  
T A B L E  I . - I N C R E A S E D  Y I E L D  O F  B U T T E R F A T  P E R  C o w  M E A N S  
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l B a s e d  o n  r e c o r d s  o f  c o w s  e n r o l l e d  i n  D a i r y  H e r d  I m p r o v e m e n t  A s s o c i a ­
t i o n s  i n  I l l i n o i s  d u r i n g  t h e  f i v e - y e a r  p e r i o d  1 9 3 0 - 1 9 3 4 .  2 A m o u n t  b e l o w  f e e d  
c o s t .  
s p r i n g  p a s t u r e s  a r e  i n s u f f i c i e n t  t o  s u p p o r t  h i g h  m i l k  y i e l d s ,  a n d  
t h e  l a c k  o f  a d d i t i o n c t l  f e e d  i s  e v e n  m o r e  s e r i o u s  w h e n  p a s t u r e s  
b e c o m e  s h o r t  a n d  d r y .  C o w s  o f t e n  b e c o m e  s o  t h i n  d u r i n g  t h e  
p a s t u r e  s e a s o n  t h a t  i t  t a k e s  s e v e r a l  w e e k s  o f  l i b e r a l  b a r n  f e e d ­
i n g  f o r  t h e m  t o  r e c o v e r  f r o m  t h e  i l l  e f f e c t s  o f  t h e  s u m m e r  a n d  
f a l l  t r e a t m e n t .  U n d e r f e e d i n g  i s  n o t  c o n f i n e d  t o  t h e  p a s t u r e  
m o n t h s ,  h o w e v e r .  
A n  i n s u f f i c i e n t  q u a n t i t y  o f  p r o t e i n  i s  c o m m o n  i n  c o r n - b e l t  
r a t i o n s ,  w h i c h  c o n s i s t  l a r g e l y  o f  l o w - p r o t e i n  f e e d s ,  s u c h  a s  c o r n ,  
o a t s ,  b a r l e y ,  c o r n  s t o v e r ,  c o r n  s i l a g e ,  t i m o t h y  h a y ,  a n d  r e d t o p  h a y .  
F a i l u r e  t o  f e e d  g r a i n  m i x t u r e s  i n  p r o p o r t i o n  t o  m i l k  y i e l d s  i s  
a n o t h e r  v e r y  g e n e r a l  f a u l t ;  s o m e  c o w s  a r e  o v e r f e d ,  w h i l e  o t h e r s  
n e v e r  r e c e i v e  e n o u g h  t o  e n a b l e  t h e m  t o  r e a c h  t h e  l e v e l  o f  p r o ­
d u c t i o n  o f  w h i c h  t h e y  a r e  c a p a b l e .  
A n y o n e  w h o  i s  w i l l i n g  t o  f o l l o w  c a r e f u l l y  t h e  s i m p l e  d i r e c ­
t i o n s  g i v e n  i n  t h e  n e x t  f e w  p a g e s  c a n  f e e d  d a i r y  c a t t l e  w e l l .  I t  
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is best, of course, that a feeder not only know good practices but 
that he understand clearly the principles underlying successful 
feeding, as discussed in the latter sections of this pamphlet. It is 
suggested that he study these thoroly. 
FIG. l.-HIGH-PRODUCING DAIRY Cows WELL FED ARE THE BASIS 
OF ECONOMICAL MILK PRODUCTION 
Comfortable surroundings and an abundance of good-quality feed 
are among the essential features in securing high milk yields. 
CALVING TIME CALLS FOR SPECIAL CARE 
For about six to eight weeks previous to freshening, dairy 
cows should be given a rest from producing milk. This is neces­
sary that they may be in good condition to begin the next milk­
ing period. The length of the rest period is determined, however, 
not by any hard and fast rule, but rather by the amount of time 
necessary to put the cow in good condition. 
Dry cows off gradually. When cows are giving a large 
amount of milk, the drying-off process may be begun by leaving 
part of the milk in the udder at the regular milking period. After 
a ·few days one of the daily milkings may be omitted entirely. 
As the milk flow decreases, the milking may be done once in two 
days and then once in three days, until the amount has been re­
duced to 3 or 4 pounds daily, when the cow need no longer be 
6  
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m i l k e d .  I t  i s  i m p o r t a n t  t h a t  t h e  d r y i n g - o f f  p r o c e s s  t a k e  p l a c e  
g r a d u a l l y  i n  o r d e r  t o  p r e v e n t  i n j u r y  t o  t h e  u d d e r .  A t  t h e  s a m e  
t i m e ,  t h e  f e e d  m u s t  b e  r e d u c e d  i n  a m o u n t .  I f  t h e  c o n d i t i o n  o f  
t h e  c o w  i s  p o o r ,  o r  i f  t h e  t i m e  b e f o r e  f r e s h e n i n g  i s  s h o r t ,  i t  m a y  
b e  d e s i r a b l e  t o  c o n t i n u e  f e e d i n g  q u i t e  l i b e r a l l y .  I n  s u c h  a  c a s e ,  
h o w e v e r ,  t h e  f e e d  s h o u l d  c o n s i s t  o f  l o w - p r o t e i n  f e e d s  o n l y ,  s u c h  
a s  t i m o t h y  h a y ,  c o r n  s i l a g e ,  c o r n ,  a n d  o a t s .  
F e e d  l i b e r a l l y  w h i l e  d r y .  C o w s  t h a t  a r e  i n  g o o d  f l e s h  a t  
c a l v i n g  a r e  c a p a b l e  o f  p r o d u c i n g  m o r e  m i l k  d u r i n g  t h e  s u c c e e d i n g  
l a c t a t i o n  p e r i o d  t h a n  c o w s  t h a t  a r e  v e r y  t h i n .  I t  i s  e s s e n t i a l ,  
t h e r e f o r e ,  t h a t  a s  s o o n  a s  t h e  c o w s  h a v e  b e e n  d r i e d  o f f ,  t h e y  
b e  f e d  l i b e r a l l y .  A  g r a i n  m i x t u r e  t h a t  i s  e f f e c t i v e  i n  g e t t i n g  c o w s  
i n  g o o d  f l e s h  d u r i n g  t h e  r e s t  p e r i o d  c o n s i s t s  o f  2 0 0  p o u n d s  o f  
g r o u n d  c o r n  a n d  1 0 0  p o u n d s  o f  g r o u n d  o a t s  o r  w h e a t  b r a n .  T h i s  
m a y  b e  f e d  a t  t h e  r a t e  o f  5  t o  1 0  p o u n d s  . d a i l y .  F o r  c o w s  t h a t  
h a v e  r e a c h e d  a  g o o d  s t a t e  o f  f l e s h ,  t h e  g r a i n  m i x t u r e  s h o u l d  b e  
c h a n g e d  a  w e e k  t o  t e n  d a y s  b e f o r e  c a l v i n g  t o  o n e  o f  t h o s e  m e n ­
t i o n e d  b e l o w  a n d  t h e  a m o u n t  f e d  d a i l y  r e d u c e d  t 6  3  t o  5  p o u n d s .  
G o o d  p a s t u r e  o r  l i b e r a l  a m o u n t s  o f  g o o d - q u a l i t y  l e g u m e  h a y  
s h o u l d  b e  s u p p l i e d  a l s o .  
U s e  l a x a t i v e  f e e d s  a t  c a l v i n g .  J u s t  b e f o r e  c a l v i n g ,  i t  i s  i m ­
p o r t a n t  t h a t  t h e  f e e d  e x e r t  a  l a x a t i v e  e f f e c t .  G o o d  p a s t u r e  o r  
l i b e r a l  a m o u n t s  o f  c o r n  s i l a g e  o r  l e g u m e  h a y  u s u a l l y  w i l l  s u f f i c e ,  
b u t  i f  o n l y  d r y  f e e d  i s  g i v e n  a n d  a  l e g u m e  h a y  i s  n o t  a v a i l a b l e ,  
a  g r a i n  m i x t u r e  w h i c h  w i l l  p r o d u c e  t h e  d e s i r e d  e f f e c t  s h o u l d  
s u p p l e m e n t  t h e  r o u g h a g e .  F o r  t h i s  p u r p o s e ,  o n e  o f  t h e  f o l l o w i n g  
m i x t u r e s  f e d  a t  t h e  r a t e  o f  · 2  t o  4  p o u n d s  d a i l y  i s  s u i t a b l e :  
1 .  1 0 0  l b s .  g r o u n d  o a t s ,  1 0 0  l b s .  w h e a t  b r a n  
2 .  2 0 0  l b s .  g r o u n d  o a t s ,  1 0 0  l b s .  l i n s e e d  m e a l  
3 .  1 0 0  l b s .  e a c h  o f  g r o u n d  o a t s ,  w h e a t  b r a n ,  a n d  l i n s e e d  m e a l  
B u t  l i t t l e  f e e d ,  a n d  t h a t  o f  a  l a x a t i v e  n a t u r e ,  s h o u l d  b e  o f f e r e d  
t h e  c o w  t h e  f i r s t  t w e n t y - f o u r  h o u r s  a f t e r  c a l v i n g .  D u r i n g  t h e  
f i r s t  d a y  a t  l e a s t  t h e  d r i n k i n g  w a t e r  s h o u l d  b e  l u k e w a r m ,  a n d  f o r  
a  f e w  d a y s  s h o u l d  n o t  b e  c o l d e r  t h a n  w a t e r  i s  a s  i t  c o m e s  f r o m  
a  d e e p  w e l l .  A  w a r m  b r a n  m a s h  0  f t e n  p r o v e s  b e n e f i c i a l .  T o  
p r e p a r e  i t ,  p l a c e  3  o r  4  q u a r t s  o f  w h e a t  b r a n  i n  a  p a i l  a n d  p o u r  
e n o u g h  b o i l i n g  w a t e r  o v e r  i t  t o  m o i s t e n  i t  t h o r o l y .  D i l u t e  w i t h  
e n o u g h  c o l d  w a t e r  t o  b r i n g  t o  b o d y  t e m p e r a t u r e  a n d  f e e d  w h i l e  
w a r m .  L e g u m e  h a y s  a n d  c o r n  s i l a g e  o r  r o o t s  a r e  e s p e c i a l l y  d e ­
s i r a b l e  d u r i n g  t h e  f i r s t  f e w  d a y s .  B e g i n n i n g  w i t h  t h e  s e c o n d  o r  
t h i r d  d a y ,  o n e  o f  t h e  g r a i n  m i x t u r e s  s u g g e s t e d  a b o v e  m a y  b e  
u s e d  a t  t h e  r a t e  o f  2  t o  4  p o u n d s  d a i l y .  ( I n  c a s e s  o f  c o m p l i ­
c a t i o n s ,  s u c h  a s  s e v e r e  c a k i n g  o f  t h e  u d d e r ,  b u t  l i t t l e  g r a i n  s h o u l d  
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be fed.) The grain mixture commonly used for the herd may 
be gradually substituted, the amount being increased from the 
first feeding in most cases at the rate of about Y2 pound daily as 
long as the cow continues to respond with a proportionately in­
creased milk production. The substitution should be complete 
within a week after calving. It may be necessary to take as long 
as three to four weeks after calving to get high-yielding cows 
on full feed. During this time the cows may lose weight, but it 
is better to increase the feed very gradually than to induce udder 
troubles and have the cows "off feed." 
FEEDING COWS IN WINTER 
Use home-grown roughages. Roughage grown on the farm 
where it is fed is usually a cheaper source of nutrients than are 
grains and mill feeds. The best practice, therefore, is to feed 
cows, in milk all the good-quality hay they will consume without 
unnecessary waste. Coarse hays should be fed liberally and the 
refused portions given to dry cows or young stock to pick over. 
When two or more kinds of hay are available, variety may be 
obtained by feeding more than one kind each day or by changing 
the kind fed every two or three days. This tends to keep the 
appetites of the cattle keener than when only one kind of hay is 
fed continuously. 
More hay will be eaten if it is fed three times a day than if it 
is fed only once or twice. The morning and evening feedings 
are usually fed after silage and grain have been consumed. Dusty 
hay should not be thrown down into the milking barn or fed 
just previous to milking. 
Silage is an excellent supplement. Corn silage makes an 
excellent supplement to hay. Good-quality silage is fed at the 
rate of about 3 pounds daily for each 100 pounds of animal 
weight, or 25 to 40 pounds daily. Poor-quality silage must be 
fed with caution. In no case should so much silage be fed that 
it prevents the animals from eating hay freely. The practice of 
f eeding cows silage as the ,only roughage is not recommended. 
Silage usually is fed twice daily; it is placed in the manger 
first and the grain mixture thrown on it. Silage having a strong 
odor should be fed only after milking. 
Grain mixtures are necessary for high-producing cows. 
Roughage alone is not sufficient for cows that are expected to 
give large amounts of milk. A grain mixture suitable for use 
with the particular kind of hay or other roughages used should 
be fed in proportion to milk yield (see pages 8 to 11). 
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T o  s e c u r e  l a r g e  y i e l d s  o f  m i l k  a n d  t o  i n s u r e  e c o n o m y  o f  f e e d ­
i n g  i t  i s  e s s e n t i a l  t h a t  t h e  g r a i n  m i x t u r e  b e  w e i g h e d  o r  m e a s u r e d  
c a r e f u l l y  f o r  e a c h  c o w .  T h i s  i s  o n e  o f  t h e  m o s t  i m p o r t a n t  o f  a l l  
o p e r a t i o n s  i n  t h e  m a n a g e m e n t  o f  t h e  d a i r y  h e r d .  T h e  m i l k  o f  
e a c h  c o w  s h o u l d  b e  w e i g h e d  f o r  o n e  d a y  a  w e e k  a t  l e a s t  a n d  a  
c h a r t  m a d e  s h o w i n g  t h e  
n u m b e r  o f  p o u n d s  o r  
q u a r t s  o f  g r a i n  m i x t u r e  
e a c h  c o w  s h o u l d  r e c e i v e  
a t  e a c h  f e e d i n g .  T h i s  
c h a r t  s h o u l d  b e  c o n s u l t e d  
e a c h  t i m e  t h e  g r a i n  m i x ­
t u r e  i s  w e i g h e d  o r  m e a s ­
u r e d ,  a n d  s h o u l d  b e  r e ­
v I s e d  e v e r y  w e e k  o r  a s  
o f t e n  a s  t h e  m i l k  y i e l d s  
o f  t h e  c o w s  c h a n g e  a p p r e ­
c i a b l y .  
G R A I N  M I X T U R E S  
T O  F E E D  W I T H  
F I G .  2 . - W E I G H I N G  T H E  G R A I N  M I X T U R E  
F O R  E A C H  C o w  I  S  O N E  O F  T H E  M O S T  
R O U G H A G E S  
P R O F I T A B L E  U S E S  O F  T I M E  I N  
1 .  W h e n  r o u g h ­t h e  
F E E D I N G  T H E  D A I R Y  H E R D  
a g e  c o n s i s t s  e x c l u s i v e l y
O n l y  a  f e w  m i n u t e s  e a c h  d a y  a r e  r e ­
o f  g o o d - q u a l i t y  a l f a l f a ,
q u i r e d  t o  w e i g h  t h e  g r a i n  w h e n  a  
r e d - c l o v e r ,  s o y b e a n ,  c o w - .
s p r i n g - d i a l  b a l a n c e  i s  u s e d .  T h e  u s e  o f  
a  s c a l e  i s  l i k e l y  t o  s h o w  t h a t  s o m e  c o w s  
p e a ,  l e s p e d e z a ,  o r  o t h e r  
a r e  n o t  b e i n g  f e d  e n o u g h  a n d  t h a t  
l e g u m e  h a y ,  u s e  a  g r a i n  
o t h e r s  a r e  b e i n g  f e d  t o o  m u c h .  B y  f e e d ­
m i x t u r e  h a v i n g  1 2  t o  1 3  
i n g  e a c h  c o w  i n  p r o p o r t i o n  t o  h e r  n e e d s ,  
p e r c e n t  t o t a l  p r o t e i n .
m a n y  d o l l a r s  a r e  s a v e d  i n  t h e  c o u r s e  o f  
( T h a t  i s ,  w h e n  l e g u m e
a  y e a r .  
h a y  o n l y  i s  f e d ,  a n d  n o  
s i l a g e ,  c o r n  s t o v e r ,  p a s t u r e  o r  h a y  o t h e r  t h a n  l e g u m e  h a y  i s  
u s e d . )  
W h e n  h a y  i s  f e d  i n  m o d e r a t e  a m o u n t s  ( a t  t h e  r a t e  o f  1 5  
p o u n d s  d a i l y  t o  a  c o w  w e i g h i n g  1 , 0 0 0  p o u n d s ) ,  f e e d  1  p o u n d  o f  
o n e  o f  t h e  f o l l o w i n g  g r a i n  m i x t u r e s  f o r  e a c h  2 Y z  p o u n d s  o f  m i l k  
p r o d u c e d ,  o r  3 Y z  p o u n d s  o f  t h e  m i x t u r e  f o r  e a c h  g a l l o n  o f  m i l k .  
W h e n  h a y  i s  f e d  f r e e l y  ( 2 0  p o u n d s  o r  m o r e  d a i l y  t o  a  c o w  
w e i g h i n g  1 , 0 0 0  p o u n d s ) ,  f e e d  1  p o u n d  o f  o n e  o f  t h e  f o l l o w i n g  
g r a i n  m i x t u r e s  f o r  e a c h  3  p o u n d s  o f  m i l k  p r o d u c e d ,  o r  2 Y s  p o u n d s  
o f  t h e  m i x t u r e  f o r  e a c h  g a l l o n  o f  m i l k .  
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Mixtures Containing 12 to 13 Percent Total Proteinl 
No.1 No.5 
75 lbs. soybean oil meal or 100 lbs. soybean oil meal or 
43% cottonseed meal 43 % cottonseed meal 
500 lbs. shelled corn, ground 600 lbs. corn-and-cob meal 
415 lbs. ground oats 290 lbs. ground oats 
10 lbs. salt 10 lbs. salt 
No.2 No.6 
333 lbs. wheat bran 75 lbs. soybean oil meal or 
333 lbs. shelled corn, ground 43 % cottonseed meal 
324 lbs. ground oats 665 lbs. corn-and-cob meal 
10 lbs. salt 250 lbs. ground oats 
10 lbs. salt 
No.3 

100 lbs. linseed meal or 
 No.7 
ground soybeans 100Jbs. linseed meal or 
200 lbs. wheat bran ground soybeans 
690 lbs. shelled corn, ground 690 lbs. corn-and-cob meal 
10 lbs. salt 200 lbs. wheat bran 
10 lbs. salt 
No.4 

250 lbs. wheat bran 
 No.8 
50 lbs. linseed meal or 250 lbs. wheat bran 
ground soybeans 75 lbs. linseed meal or 
400 lbs. shelled corn, ground ground soybeans 
290 lbs. ground oats 400 lbs. corn-and-cob meal 
10 lbs. salt 265 lbs. ground oats 
10 lbs. salt 
II. When the roughage is partly legume and partly non­
legume, use a grain mixture containing about 15 percent total 
protein. (That is, when alfalfa, clover, soybean, cowpea, or 
lespedeza hay is combined with timothy, redtop, oat, bluegrass, or 
prairie hays, corn stover, or corn silage. It is assumed that if dry 
roughage only is fed, legume hay forms at least half of it. If 
corn silage is fed, two feedings of legume hay daily are allowed.) 
To Holsteins, Ayrshires and Br:own Swiss, feed 1 pound of 
one of the following grain mixtures for each 3 pounds of milk 
produced, or 2:U pounds of the mixture for each gallon of milk. 
To Jerseys and Guernseys, feed 1 pound of one of the follow­
ing grain mixtures for each 212 pounds of milk produced, or 
312 pounds of the mixture for each gallon of milk. 
lIn these mixtures, as well as in Nos. 9-24, ground barley or ground 
wheat may be substituted, pound for pound, for ground oats or shelled 
corn, ground, without greatly changing the percentages of protein or feed­
ing values of the mixtures. The use of two or more farm grains in each 
mixture is recommended. 
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M i x t u r e s  C o n t a i n i n g  A b o u t  1 5  P e r c e n t  T o t a l  P r o t e i n  
N o . 9  
1 7 5  l b s .  s o y b e a n  o i l  m e a l  
5 2 5  l b s .  s h e l l e d  c o r n ,  g r o u n d  
2 9 0  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
N o .  1 0  
2 0 0  l b s .  l i n s e e d  m e a l  o r  
g r o u n d  s o y b e a n s  
4 5 0  l b s .  s h e l l e d  c o r n ,  g r o u n d  
3 4 0  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
N o .  1 1  
2 0 0  l b s .  l i n s e e d  m e a l  o r  
g r o u n d  s o y b e a n s  
2 0 0  l b s .  w h e a t  b r a n  
5 9 0  l b s .  s h e l l e d  c o r n ,  g r o u n d  
1 0  l b s .  s a l t  
N o .  1 2  
3 0 0  l b s .  w h e a t  b r a n  
1 5 0  l b s .  l i n s e e d  m e a l  o r  
g r o u n d  s o y b e a n s  
3 0 0  l b s .  s h e l l e d  c o r n ,  g r o u n d  
2 4 0  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
N o .  1 3  
7 5  l b s .  s o y b e a n  o i l  m e a l  
1 0 0  l b s .  4 3  %  c o t t o n s e e d  m e a l  
5 0 0  l b s .  c o r n - a n d - c o b  m e a l  
3 1 5  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
N o .  1 4  
1 7 5  l b s .  s o y b e a n  o i l  m e a l ,  o r  
1 0 0  l b s .  s o y b e a n  o i l  m e a l  
p l u s  7 5  l b s .  4 3  %  
c o t t o n s e e d  m e a l  
5 0 0  l b s .  c o r n - a n d - c o b  m e a l  
3 1 5  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
N o .  1 5  
1 5 0  l b s .  l i n s e e d  m e a l  o r  
g r o u n d  s o y b e a n s  
7 5  l b s .  4 3  %  c o t t o n s e e d  m e a l  
6 1 5  l b s .  c o r n - a n d - c o b  m e a l  
1 5 0  l b s .  w h e a t  b r a n  
1 0  l b s .  s a l t  
N o .  1 6  
3 0 0  l b s .  w h e a t  b r a n  
1 7 5  l b s .  l i n s e e d  m e a l  o r  
g r o u n d  s o y b e a n s  
3 0 0  l b s .  c o r n - a n d - c o b  m e a l  
2 1 5  l b s .  g r o u n d  o a t s  
1 0  l b s .  s a l t  
I I I .  W h e n  t h e  r o u g h a g e  i s  a l l  n o n l e g u m e ,  f e e d  a  g r a i n  
m i x t u r e  c o n t a i n i n g  a b o u t  1 8  p e r c e n t  t o t a l  p r o t e i n .  ( T h a t  i s ,  
w h e n  t h e  r o u g h a g e  i s  t i m o t h y ,  m i l l e t ,  r e d t o p ,  o a t ,  b l u e g r a s s  o r  
p r a i r i e  h a y s ,  c o r n  s t o v e r ,  c o r n  s i l a g e ,  o r  a  c o m b i n a t i o n  o f  t h e s e . )  
T o  H o l s t e i n s ,  A y r s h i r e s  a n d  B r . o w n  S w i s s ,  f e e d  1  p o u n d  o f  
o n e  o f  t h e  f o l l o w i n g  g r a i n  m i x t u r e s  f o r  e a c h  3  p o u n d s  o f  m i l k  
p r o d u c e d ,  o r  2 Y s  p o u n d s  o f  t h e  m i x t u r e  f o r  e a c h  g a l l o n  o f  m i l k .  
T o  J e r s e y s  a n d  G u e r n s e y s ,  f e e d  1  p o u n d  o f  o n e  o f  t h e  f o l l o w ­
i n g  g r a i n  m i x t u r e s  f o r  e a c h  2 0  p o u n d s  o f  m i l k  p r o d u c e d ,  o r  3 0  
p o u n d s  o f  t h e  m i x t u r e  f o r  e a c h  g a l l o n  o f  m i l k .  
M i x t u r e s  C o n t a i n i n g  A b o u t  1 8  P e r c e n t  T o t a l  P r o t e i n  
N~ 1 7  N o .  1 8  
2 5 0  l b s .  s o y b e a n  o i l  m e a l ,  o r  3 5 0  l b s .  l i n s e e d  m e a l ,  o r  1 7 5  l b s .  
1 5 0  l b s .  s o y b e a n  o i l  l i n s e e d  m e a l  p l u s  1 7 5  
m e a l  p l u s  1 0 0  l b s .  4 3 %  l b s .  g r o u n d  s o y b e a n s  
c o t t o n s e e d  m e a l  4 0 0  l b s .  c o r n - a n d - c o b  m e a l  
4 5 0  l b s .  s h e l l e d  c o r n ,  g r o u n d  2 3 0  l b s .  g r o u n d  o a t s  
2 8 0  l b s .  g r o u n d  o a t s  1 0  l b s .  s a l t  
1 0  l b s .  s a l t  1 0  l b s .  b o n e  m e a l  
1 0  l b s .  b o n e  m e a l  
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Mixtures Containing About 18 Percent Total Protein (continued) 
No. 19 No. 22 
150 lbs. soybean oil meal or 150 lbs. soybean oil meal or 
43% cottonseed meal 43 % cottonseed meal 
250 lbs. wheat bran 450 lbs. corn-and-cob meal 
200 lbs. shelled corn, ground 230 lbs. ground oats 
180 lbs. ground oats 150 lbs. linseed meal or 
200 Ibs. gluten feed ground soybeans 
10 lbs. salt 10 lbs. salt 
10 Ibs. bone meal 10 lbs. bone meal 
No. 20 No. 23 
150 lbs. soybean oil meal or 350 lbs. linseed meal, or 175 
43 % cottonseed meal lbs. linseed meal plus 
150 lbs. ground soybeans or 175 lbs. ground 
linseed meal soybeans 
530 lbs. shelled corn, ground 430 lbs. corn-and-cob meal 
150 lbs. wheat bran 200 lbs. wheat bran 
10 lbs. salt 10 lbs. salt 
10 lbs. bone meal 10 lbs. bone meal 
No. 21 No. 24 
300 lbs. linseed meal or 325 lbs. linseed meal or 
ground soybeans ground soybeans 
200 lbs. wheat bran • 200 lbs. wheat bran 
250 lbs. shelled corn, ground 250 lbs. corn-and-cob meal 
230 lbs. ground oats 205 lbs. ground oats 
10 lbs. salt 10 lbs. salt 
10 lbs. bone meal 10 lbs. bone meal 
FEEDING COWS DURING PASTURE SEASON 
Proper feeding of dairy cows during the pasture season offers 
many problems because of the frequent changes that occur in the 
composition and yield of pasture crops. 
Pasture alone is not always sufficient. Fresh, green pasture 
grass is the most nearly ideal feed for dairy cows. During early 
stages of growth, however, grass is so high in water content that 
cows producing large quantities of ' milk cannot eat enough of it 
to supply their needs. For this reason many cows not given ad­
ditional feed lose weight rapidly during the first few weeks at 
pasture and decline in milk production more quickly than cows 
well fed. 
Young, green growing grass is quite high in protein. This 
is true not only in the spring but also in the summer and fall 
whenever the grass makes a vigorous new growth. Under such 
conditions mixtures containing about 12 to 13 percent protein, 
such as Nos. 1 to 8 (page 9) make a suitable supplement. 
With good pasture, cows producing 20 pounds (20 gallons) 
or less of milk daily need no grain, but when production is above 
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t h i s  l e v e l ,  1  p o u n d  o f  o n e  o f  t h e s e  m i x t u r e s  s h o u l d  b e  f e d  f o r  
e a c h  2 } : 4 :  p o u n d s  o f  m i l k  ( o r  3  p o u n d s  f o r  e a c h  g a l l o n  o f  m i l k )  
o v e r  a n d  a b o v e  2 0  
p o u n d s .  
F r e q u e n t l y  c o w s  
c o n s u m i n g  l a r g e  
a m o u n t s  o f  y o u n g ,  
g r e e n  p a s t u r e  g r a s s  
d o  n o t  c a r e  f o r  g r a i n .  
I n  s u c h  c a s e s  t h e y  
s h o u l d  b e  t a k e n  f r o m  
t h e  p a s t u r e  s e v e r a l  
h o u r s  b e f o r e  m i l k i n g ,  
s o  t h e y  w i l l  e a t  t h e  
.  n e c e s s a r y  a m o u n t  o f  
g r a i n  m i x t u r e .  I n  f a c t ,  
i f  c o w s  a r e  p a s t u r e d  
o n l y  t w o  t o  f o u r  
h o u r s  a  d a y ,  b e t t e r  
m i l k  y i e l d s  a r e  a p t  t o  
r e s u l t .  S u m m e r  p r o ­
d u c t i o n  i s  a l s o  m a i n ­
t a i n e d  a t  a  h i g h e r  
l e v e l  '  i f  l o s s e s  i n  
w e i g h t  a r e  p r e v e n t e d  
i n  t h i s  w a y  d u r i n g  t h e  
s p r i n g .  
A s  g r a s s  m a t u r e s ,  
F I G .  3 . - Y O U N G  P A S T U R E  G R A S S  I s  A  N E A R L Y  i t s  p r o t e i n  c o n t e n t  b e -
I D E A L  F E E D  F O R  M I L K  P R O D U C T I O N  c o m e s  l o w e r .  A f t e r  
T h e  g r e a t e s t  s u c c e s s  i n  f e e d i n g  f o r  m i l k  
b l u e g r a s s  h a s  h e a d e d  
p r o d u c t i o n  i s  a t t a i n e d  w h e n  t h e  r a t i o n  t h r u o u t  
o u t  a n d  t i m o t h y  i s  
t h e  y e a r  p o s s e s s e s  m o s t  o f  t h e  a t t r i b u t e s  o f  
p a s t  t h e  b l o o m  s t a g e ,  
a  l u x u r i a n t  g r e e n  p a s t u r e .  S i n c e ,  h o w e v e r ,  
g r a i n  m i x t u r e s  h a v i n g
p a s t u r e  d o e s  n o t  f u r n i s h  a l l  t h e  n u t r i e n t s  
a b o u t  1 5  p e r c e n t  p r o ­
n e e d e d ,  l i b e r a l l y  m i l k i n g  c o w s  m u s t  b e  f e d  
g r a i n  m i x t u r e s  o r  o t h e r  f e e d s  i n  a d d i t i o n .  
t e i n ,  s u c h  a s  N o s .  9  
t o  1 6  ( p a g e  1 0 )  a r e  
n e e d e d .  C o w s  p r o d u c i n g  o v e r  2 5  p o u n d s  ( 3  g a l l o n s )  o f  m i l k  
d a i l y  s h o u l d  r e c e i v e  1  p o u n d  o f  o n e  o f  t h e s e  g r a i n  m i x t u r e s  f o r  
e a c h  2 . 5  p o u n d s  o f  m i l k  ( o r  3 . 5  p o u n d s  f o r  e a c h  g a l l o n  o f  m i l k )  
i n  e x c e s s  o f  2 5  p o u n d s .  
F u l l y  r i p e n e d  g r a s s  i s  v e r y  l o w  i n  p r o t e i n .  P a s t u r e s  t h a t  
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furnish plenty af feed but cansist af grass which has ripened 
and turned yellaw ar brawn or cantains seed must be supple­
mented with a grain mixture cantaining abaut 18 percent protein 
(NO's. 17 to' 24, pages 10-11). This shauld be fed to' caws yield­
ing aver 13 pounds (10 gallans) of milk daily at the rate af 
FIG. 4.-SWEET CLOVER USUALLY PROVIDES GREEN FEED DURING THE SUM­
MER MONTHS WHEN NONLEGUME PASTURES ARE BARE 
This plant, once despised as a roadside weed, has become one of the 
important pasture crops in Illinois. It has proved a great boon to dairy­
men because it reduces the acreage necessary to support a cow and the 
feed necessary in supplementing pasture. The pasture shown above has 
been allowed to become too rank to make good quality feed. 
1 paund af the mixture far each 3~ paunds af milk (2.6 paunds 
for each gallan af milk) aver and abave 13 paunds. 
Pastures usually dO' nat furnish a gaad supply af ripened 
grass far any great length of time. As saan as the grass staps 
grawing, the cattle graze it dawn rapidly and there is saan a 
shartage af roughage. Additianal raughage must then be 
furnished. As in winter, if dry raughage is fed as a supplement 
to' pasture, grain mixtures suited to' supplement the particular 
kind af raughage used must be fed. Green growing craps such 
as carn, millet, Sudan grass, the sarghums, peas and aats, red 
claver, and alfalfa, sametimes are cut and hauled to' pasture ar 
barn to' supplement pasture. All craps such as these, with the ex­
ceptian af the legumes (clavers, alfalfa, peas, etc.), are very law 
in pratein and need to' be supplemented with a grain mixture 
cantaining abaut 18 percent protein. Legume pasture craps, haw­
ever, never became sa law in pratein as nanlegumes. Even with 
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r i p e  s w e e t - c l o v e r  p a s t u r e  a n d  a l f a l f a ,  a n d  r e d  c l o v e r  p a s t  t h e  
b l o o m  s t a g e ,  a  g r a i n  m i x t u r e  c o n t a i n i n g  a b o u t  1 5  p e r c e n t  p r o t e i n  
i s  s a t i s f a c t o r y .  W h e n  l e g u m e  p a s t u r e s  a r e  m a k i n g  t h e i r  i n i t i a l  
r a p i d  g r o w t h ,  a  m i x t u r e  o f  f a r m  g r a i n s  a l o n e  m a k e s  a  s u i t a b l e  
s u p p l e m e n t .  
B e t t e r  p a s t u r e  c r o p s  a r e  n e e d e d .  G r e a t e r  y i e l d s  o f  p a s t u r e  
f o r a g e  c a n  b e  o b t a i n e d  o n  m a n y  f a r m s  i n  I l l i n o i s  b y  c h a n g i n g  
p a s t u r e  c r o p s  o r  b y  s u p p l e m e n t i n g  t h e  p r e s e n t  c r o p s  w i t h  o t h e r s .  
F I G .  S . - A L F A L F A  I s  A  S U P E R I O R  C O N T I N U O U S - P A S T U R E  C R O P  
T h e  g r o w i n g  s e a s o n  o f  a l f a l f a  i s  u s u a l l y  l o n g e r  t h a n  t h a t  o f  o t h e r  
p a s t u r e  c r o p s .  I n  s e c t i o n s  o f  I l l i n o i s  w h e r e  a l f a l f a  c a n  b e  g r o w n  w e l l , - i t  
g r e a t l y  s u r p a s s e s  c l o v e r s ,  l e s p e d e z a ,  a n d  t h e  n o n l e g u m e s .  
G r a s s  p a s t u r e s  o n  u n t i l l a b l e  l a n d  w h i c h  i s  w e l l  d r a i n e d  m a y  
b e  g r e a t l y  i m p r o v e d  b y  s e e d i n g  i n t o  t h e m  a l f a l f a  o r  o n e  o r  m o r e  
o f  t h e  c l o v e r s .  A l s i k e ,  r e d ,  s w e e t ,  a n d  w h i t e  c l o v e r  m a y  b e  u s e d  
s u c c e s s f u l l y  i f  t h e  s o i l  i s  n a t u r a l l y  s w e e t  a n d  f e r t i l e  o r  i f  l i m e  
a n d  m a n u r e  h a v e  f i r s t  b e e n  a p p l i e d .  I n  t h e  s o u t h e r n  h a l f  o f  t h e  
s t a t e ,  l e s p e d e z a  m a y  a l s o  b e  u s e d .  I t  m a k e s  a  g o o d  p a s t u r e  c r o p  
d u r i n g  l a t e  s u m m e r  a n d  f a l l .  R e e d  c a n a r y  g r a s s  o f f e r s  p o s s i ­
b i l i t i e s  a s  a  p a s t u r e  c r o p  o n  w e t  l a n d .  
O n  t i l l a b l e  l a n d ,  l e g u m e  c r o p s - i n c l u d i n g  a l f a l f a ,  t h e  c l o v e r s ,  
a n d  l e s p e d e z a - m a k e  g o o d  p a s t u r e s  w h e n  s o w n  a l o n e  o r  i n  c o m ­
b i n a t i o n  w i t h  e a c h  o t h e r  a n d  w i t h  n o n l e g u m e  c r o p s .  L e g u m e  
c r o p s ,  a s  a  r u l e ,  m a k e  m o r e  s a t i s f a c t o r y  p a s t u r e  c r o p s  t h a n  t h e  
n o n l e g u m e s  b e c a u s e  o f  t h e i r  l o n g e r  g r o w i n g  s e a s o n  a n d  g r e a t e r  
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constancy of yield and composition under adverse weather con­
ditions. Alfalfa is especially valuable for these reasons (Fig. 5). 
Its great merit as a pasture crop is not fully appreciated. The 
crop itself, either as pasture or as hay, is one of the most nu­
tritious roughages for milk-producing cows. Any surplus pasture 
forage may be harvested for hay. 
Because the stand of alfalfa under pasture conditions tends 
to become poorer each year with the tramping of the stock, en­
croachment of weeds, winterkilling, etc., it is recommended that 
alfalfa fields be used for hay production for one or more years 
and then for pasture the last season before they are plowed. 
Bluegrass, timothy, redtop, and brome grass may be used to 
advantage in mixtures with alfalfa and the clovers. Winter rye 
sown on corn land after the corn has been harvested for silage 
usually provides early spring pasture before other pastures are 
ready. Sudan grass or a mixture of Sudan grass and soybeans 
furnishes large yields of green forage during the latter part of 
the summer. 
A succession of different pasture crops can often be used to 
advantage in the same fields during the year. For example, 
winter grains such as rye or wheat may be pastured very early 
and followed successively by bluegrass, alfalfa, Sudan grass, 
alfalfa, bluegrass and, in some years, by winter grains late in fall. 
Pasture yields improved by good management. Both the 
yield and the quality of forage obtained from permanent grass 
pastures may be greatly improved by a few simple practices: 
1. Do not graze the pasture in the spring until the forage 
is 6 to 8 or more inches high. 
2. Stop grazing in the fall early enough to permit a good 
growth of forage. Allow this growth to remain as a winter cover. 
3. Do not permit grazing at any time when the ground is 
very soft. 
4. Do not overstock. If there are indications that the pasture 
may become bare, reduce the number of animals grazing on it or 
keep all livestock from the pasture until it has resumed a vigor­
ous growth. 
5. Divide the pasture into two or more parts and graze these 
successively during periods of one to two weeks. 
6. Mow pastures frequently to control and reduce weeds and 
also to prevent grasses from reaching the seed stage. 
7. Apply well-rotted manure liberally in the spring before 
pasturing begins and also in the fall at the close of the pasturing 
season. 
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8 .  S p r e a d  d r o p p i n g s  b y  m e a n s  o f  a  h a r r u w  o r  f o r k  s e v e r a l  
t i m e s  d u r i n g  t h e  p a s t u r e  s e a s o n .  
M o s t  o J  t h e  m a n a g e m e n t  p r a c t i c e s  g i v e n  a b o v e  a p p l y  a l s o  t o  
p a s t u r e s  c o m p o s e d  c h i e f l y  o f  l e g u m e  c r o p s ,  b u t  o n  l e g u m e  
p a s t u r e s  t h e  f o l l o w i n g  a d d i t i o n a l  p o i n t s  s h o u l d  b e  o b s e r v e d :  
1 .  O n c e  p a s t u r i n g  h a s  b e g u n ,  i t  s h o u l d  b e  s u f f i c i e n t l y  h e a v y  
t o  p r e v e n t  t h e  g r o w t h  f r o m  b e c o m i n g  r a n k .  T h i s  i s  a n  e s p e c i a l l y  
i m p o r t a n t  p r a c t i c e  w i t h  s w e e t  c l o v e r .  A  s w e e t - c l o v e r  p a s t u r e  t h a t  
i s  n o t  k e p t  d o w n  b y  g r a z i n g  m a y  b e  c l i p p e d  h i g h  d u r i n g  J u n e  
a n d  t h e  f i r s t  p a r t  o f  J u l y  t o  c a u s e  t h e  g r o w t h  o f  n e w ,  t e n d e r  
s h o o t s .  S t a r t i n g  t h i s  p r a c t i c e  a f t e r  t h e  p l a n t s  a r e  i n  b l o o m ,  h o w ­
e v e r ,  h a s  l i t t l e  e f f e c t  i n  e n c o u r a g i n g  n e w  g r o w t h ;  i t  i s  l i k e l y  t o  
p r o d u c e  c o a r s e  s t u b b l e  a n d  m a y  k i l l  m a n y  o f  t h e  p l a n t s .  T h e  
f i r s t  y e a r ' s  g r o w t h  o f  s w e e t  c l o v e r ,  h o w e v e r ,  m a y  w i n t e r k i l l  
b a d l y  i f  i t  i s  p a s t u r e d  t o o  h e a v i l y .  
2 .  M o w i n g  a l f a l f a ,  r e d  c l o v e r ,  a n d  a l s i k e  p a s t u r e s  a s  s o o n  
a s  t h e  p l a n t s  r e a c h  f u l l  b l o o m ,  o r  t h e  u s u a l  h a y i n g  s t a g e ,  a n d  
re~moving t h e  c l i p p i n g s  f r o m  t h e  p a s t u r e  s t i m u l a t e s  n e w ,  t e n d e r  
g r o w t h ,  r e d u c e s  t h e  a m o u n t  o f  w e e d s ,  a n d  t e n d s  t o  i n c r e a s e  t h e  
y i e l d .  
3 .  L e g u m e  p a s t u r e s  s h o u l d  b e  p r o t e c t e d  f r o m  t r a m p i n g  w h e n  
t h e  g r o u n d  i s  s o f t  w i t h  e v e n  g r e a t e r  c a r e  t h a n  i s  n e c e s s a r y  f o r  
g r a s s  p a s t u r e s .  B l u e g r a s s  p a s t u r e  w i l l  u s u a l l y  w i t h s t a n d  t r a m p ­
i n g  d u r i n g  r a i n y  w e a t h e r  m u c h  b e t t e r  t h a n  w i l l  c l o v e r  a n d  
a l f a l f a  p a s t u r e s .  I t  i s  r e c o m m e n d e d ,  t h e r e f o r e ,  t h a t  a  s m a l l  
p a s t u r e  o f  b l u e g r a s s ,  r e d t o p ,  o r  t i m o t h y  b e  m a i n t a i n e d  f o r  r a i n y  
d a y s  a n d  o t h e r  t i m e s  w h e n  i t  i s  n o t  d e s i r a b l e  t o  h a v e  t h e  c a t t l e  
o n  l e g u m e  p a s t u r e s ,  t h a t  i s ,  w h e n  t h e  p a s t u r e s  a r e  b e i n g  m o w e d  
o r  w h e n  t h e y  n e e d  t o  b e  g i v e n  a  ' r e s t .  K e e p i n g  t h e  c a t t l e  o f f  
l e g u m e  p a s t u r e s  i n  r a i n y  w e a t h e r  a l s o  h e l p s  t o  p r e v e n t  b l o a t .  
C h a n g e  c a t t l e  t o  p a s t u r e  g r a d u a l l y .  S u d d e n  c h a n g e  f r o m  
d r y  f e e d  t o  p a s t u r e  m a y  r e s u l t  i n  b l o a t  o r  o t h e r  d i g e s t i v e  d i s ­
t u r b a n c e s  a n d  c a u s e  b a d  f l a v o r s  i n  t h e  m i l k .  T o  p r e v e n t  s u c h  
c o n d i t i o n s ,  t h e  c a t t l e  s h o u l d  b e  g i v e n  t h e i r  u s u a l  f e e d  o f  h a y ,  
o r  o t h e r  d r y  r o u g h a g e  o r  s i l a g e ,  a n d  g r a i n  e a c h  m o r n i n g  f o r  a  
f e w  d a y s  b e f o r e  t h e y  g o  t o  p a s t u r e .  
W h e n  t h e  p a s t u r e  c o n s i s t s  o f  l e g u m e s ,  s u c h  a s  r e d  c l o v e r ,  
a l f a l f a ,  o r  s w e e t  c l o v e r ,  t h e  c a t t l e  m u s t  n o t  b e  t u r n e d  i n  f o r  t h e  
f i r s t  t i m e  w h e n  t h e  p l a n t s  a r e  w e t  f r o m  d e w  o r  r a i n .  C a t t l e  o n  
s w e e t - c l o v e r  p a s t u r e  s h o u l d  b e  g i v e n  a c c e s s  t o  d r y  s t r a w  o r  
h a y  k e p t  i n  o r  n e a r  t h e  p a s t u r e ,  f o r  t h i s  s e e m s  t o  h e l p  p r e v e n t  
b l o a t .  I t  i s  a  c o m m o n  p r a c t i c e  i n  p a s t u r i n g  s w e e t  c l o v e r  t o  l e a v e  
t h e  c a t t l e  o n  i t  c o n t i n u o u s l y  o n c e  t h e y  h a v e  b e e n  t u r n e d  o n  i t .  
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FEEDING DAIRY CALVES 
Young dairy calves are much more sensitive to conditions of 
feed and care than are older cattle, and therefore require close 
attention if they are to be reared successfully. The first six 
months is the most important period in the growth of the calf; 
a calf that is vigorous and well grown at six months of age is 
more likely to develop into a larger, better, more useful animal 
than one that is weak or stunted at that age. 
Feed whole milk for three or four weeks. It is necessary 
that calves receive some of the first milk, or colostrum, from 
their mothers, since this aids in clearing the digestive tract and 
helps to prevent infection. It is best to leave calves with their 
mothers for one day, or in the case of weak calves three or four 
days, and then to keep them separate and to feed them from a 
pail. 
Rarely, if ever, should whole-milk feeding be discontinued 
before calves are three weeks of age. About 1 pound should be 
used daily for each 10 pounds of live weight. Thus an 80-pound 
calf should receive 8 pounds of whole milk a day-4 pounds at 
a feeding if fed twice daily. Strong, vigorous calves may some­
times be fed at the rate of a pound of milk daily for each 8 
pounds of live weight. For Jersey or Guernsey calves or for 
small calves of the other dairy breeds it is best to divide the 
daily allotment of milk into three or four feedings, offering it at 
as nearly equal intervals as possible. Very young calves require 
fresh, sweet, whole milk at body temperature, about 100 0 F. 
Indigestion accompanying whole-milk feeding may be the re­
sult of overfeeding or, as sometimes happens with Jersey or 
Guernsey calves, of feeding milk too rich in butterfat. If the 
milk is too rich, dilute it with an equal amount of warm skim 
milk or with half as much warm water. 
Start grain feeding early. Calves should be taught to eat 
grain and hay at as early an age as possible. Good-quality legume 
hay, such as red clover, is the best roughage for calves. Red­
clover hay does not produce quite so laxative a condition as does 
alfalfa. A good grain mixture consists of 2 parts each of ground 
shelled corn, ground oats, and wheat bran, and one part linseed 
oil meal (all measured by weight). 
Whole milk is, of course, the best feed for calves! for it fur­
nishes proteins of high quality, lime and growth vitamins, and 
butterfat which yields energy, but its cost usually makes its use 
prohibitive as soon as other feeds may be substituted for it. 
Whole milk must be fed until the calves are old enough to eat 
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e n o u g h  g r a i n  o r  h a y  t o  s u p p l y  a n  a m o u n t  o f  e n e r g y  e q u a l  t o  t h a t  
s u p p l i e d  b y  t h e  b u t t e r f a t .  U s u a l l y  w h e n  c a l v e s  a r e  t h r e e  t o  f o u r  
w e e k s  o l d ,  t h e  b u t t e r f a t  o f  t h e  m i l k  m a y  b e  r e p l a c e d  g r a d u a l l y .  
S e v e r a l  d i f f e r e n t  p l a n s  o f  f e e d i n g  m a y  b e  f o l l o w e d  a f t e r  c a l v e s  
a r e  f o u r  w e e k s  o l d ,  p r o v i d e d  t h e y  a r e  t h e n  e a t i n g  f r e e l y  o f  g r a i n  
a n d  h a y .  I f  t h e y  a r e  n o t  e a t i n g  s o m e  o f  t h e s e  f e e d s ,  w h o l e - m i l k  
f e e d i n g  m u s t  b e  c o n t i n u e d  u n t i l  t h e y  a r e .  
S k i m  m i l k  i s  n e x t  b e s t  t o  w h o l e  m i l k  a s  a  f e e d  f o r  c a l v e s .  I t  
m a y  b e  s u b s t i t u t e d  g r a d u a l l y  f o r  w h o l e  m i l k  b e g i n n i n g  a t  a b o u t  
t h e  t h i r d  w e e k  a n d  t a k i n g  a b o u t  o n e  w e e k  t o  m a k e  t h e  c h a n g e .  
S k i m  m i l k  m a y  b e  f e d  a t  t h e  s a m e  r a t e  a s  w h o l e  m i l k - 1  p o u n d  
d a i l y  f o r  e a c h  1 0  p o u n d s  o f  l i v e  w e i g h t ,  u p  t o  a  m a x i m u m  o f  1 8  
o r  2 0  p o u n d s  d a i l y .  F o r  y o u n g  c a l v e s  s k i m  m i l k  i s  b e s t  f e d  s w e e t  
a n d  w a r m ,  b u t  f o r  c a l v e s  s i x  m o n t h s  o l d  o r  o l d e r  i t  m a y  b e  f e d  
f r e s h l y  s o u r e d  o r  c o l d ,  p r o v i d e d ,  h o w e v e r ,  t h a t  i t  i s  f e d  i n  u n i ­
f o r m  c o n d i t i o n  f r o m  f e e d i n g  t o  f e e d i n g .  C r e a m e r y  s k i m  m i l k  
s h o u l d  b e  t h o r o l y  p a s t e u r i z e d  a t  t h e  f a c t o r y .  S k i m - m i l k  f e e d i n g  
m a y  b e  c o n t i n u e d  u n t i l  c a l v e s  a r e  s i x  t o  t w e l v e  m o n t h s  o l d .  
S o m e t i m e s  e c o n o m i c a l  t o  f e e d  o n l y  w h o l e  m i l k .  I n  t h e  
a b s e n s e  o f  s k i m  m i l k ,  w h o l e - m i l k  f e e d i n g  m a y  b e  c o n t i n u e d ,  b u t  
a t  a b o u t  t h e  s i x t h  w e e k  t h e  d a i l y  a m o u n t  s h o u l d  b e  r e d u c e d  g r a d ­
u a l l y  u n t i l  a t  6 0  t o  7 0  d a y s  i n  t h e  c a s e  o f  l a r g e  v i g o r o u s  c a l v e s  
n o n e  a t  a l l  i s  b e i n g  f e d .  S m a l l ,  s l o w - g r o w i n g  c a l v e s  m a y  r e q u i r e  
m i l k  u n t i l  t h e y  a r e  · t h r e e  m o n t h s  o l d .  
R e d u c e d  m i l k  f e e d i n g  w i l l  n o t  b e  a  s u c c e s s ,  h o w e v e r ,  u n l e s s  
t h e  c a l v e s  e a t  f r e e l y  o f  g o o d - q u a l i t y  l e g u m e  h a y  a n d  g r a i n .  U n d e r  
t h i s  p l a n  4 0 0  t o  5 0 0  p o u n d s  o f  w h o l e  m i l k  i s  s u f f i c i e n t  f o r  t h e  
r e a r i n g  o f  a  c a l  f  .  
D r i e d  s k i m  m i l k  i s  a  g o o d  c a l f  f e e d .  D r i e d  s k i m  m i l k  i s  a  
v e r y  s a t i s f a c t o r y  c a l f  f e e d  w h e n  f r e s h  s k i m  m i l k  i s  n o t  a v a i l a b l e ,  
a l t h o  i t  i s  u s u a l l y  m o r e  e x p e n s i v e  t h a n  f r e s h  s k i m  m i l k .  I t  i s  
p r e p a r e d  f o r  f e e d i n g  b y  b e i n g  m i x e d  w i t h  w a r m  w a t e r  a t  t h e  r a t e  
o f  1  p o u n d  t o  9  p o u n d s  o f  w a t e r .  I t  s h o u l d  b e  p r e p a r e d  f r e s h  a t  
e a c h  f e e d i n g  t i m e  a n d  m a y  b e  f e d  a t  t h e  s a m e  r a t e  a n d  i n  t h e  
s a m e  m a n n e r  a s  o r d i n a r y  s k i m  m i l k .  
A f t e r  c a l v e s  a r e  s e v e n  t o  e i g h t  w e e k s  o l d ,  d r i e d  s k i m  m i l k  
m a y  b e  f e d  d r y a s  p a r t  o f  t h e  g r a i n  m i x t u r e - a b o u t  3 5  p o u n d s  
b e i n g  i n c l u d e d  i n  1 0 0  p o u n d s  o f  m i x t u r e .  A s  t h e  c a l v e s  b e c o m e  
o l d e r  a n d  e a t  l a r g e r  q u a n t i t i e s  o f  t h e  g r a i n  m i x t u r e ,  t h e  p r o p o r ­
t i o n  o f  d r i e d  m i l k  m a y  b e  r e d u c e d  g r a d u a l l y  u n t i l  a t  s i x  m o n t h s  
o f  a g e  n o n e  a t  a l l  i s  b e i n g  f e d .  
C a l f  m e a l s  m a y  b e  u s e d  t o  s u p p l e m e n t  m i l k .  A n o t h e r  p l a n  
o f  c a l f  f e e d i n g  i n c l u d e s  t h e  u s e  o f  p r o p r i e t a r y  o r  h o m e - m i x e d  
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calf meals to supplement skim milk. Grain and hay are fed in 
addition. The complete substitution of calf meals for milk before 
the calves are sixty to seventy days old is not successful unless 
the meal contains a considerable proportion of 'dried milk. 
General points in calf feeding and care. Following are 
eight practices that should be faithfully observed in feeding and 
caring for calves. 
1. Keep calves warm and dry and out of cold drafts at all 
times. 
2. Supply an abundance of dry bedding; as soon after birth as 
possible, paint the exposed part of the naval cord with tincture of 
iodin or dip it in a strong solution of coal-tar disinfectant. 
3. Wash feed pails thoroly and scald with boiling water fre­
quently. 
4. Have milk in uniform condition from feeding to feeding. 
5. Weigh or carefully measure milk for each calf. 
6. Do not overfeed. 
7. Give milk in small amounts often. 
8. If indigestion occurs, reduce the amount of milk to half 
or less and feed scalded milk or raw eggs. Study the needs of 
each calf. 
FEEDING DAIRY HEIFERS 
The chief object in feeding dairy heifers is to develop them 
into large cows with strong constitutions. If such development is 
to be assured, they must be kept growing constantly. Economy in 
feeding, of course, must also be considered, but every effort 
should be made to secure rapid and continuous growth. 
There is a tendency to neglect heifers after milk feeding is 
discontinued, especially if they are turned out to pasture where 
they are not under close observation. Most heifers do not eat 
much grass when turned to pasture for the first time. Then, too, 
the pasture grass in early spring is high in water content and 
quite different in its nutritive value and effects from the feed to 
which they have been accustomed. They become thin, and unless 
other feed is supplied may be stunted. Attacks of flies often pre­
vent them from securing sufficient feed from pasture. 
For good results, pasture feeding of heifers must be supple­
mented with barn feeding in much the same way as explained for 
cows in milk. If no pasture is available, the most essential con­
stituents of feeds needed for growth-protein, mineral matter,. 
and vitamins-are best supplied by liberal amounts of legume 
hay. In addition to hay, corn silage may be fed at the rate of 2 
pounds for each pound of hay eaten. 
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A  g r a i n  m i x t u r e  a n d  r o u g h a g e  w h i c h  a r e  s u i t a b l e  f o r  m i l k  
p r o d u c t i o n  a r e  a l s o  s u i t a b l e  f o r  g r o w i n g  d a i r y  h e i f e r s .  I f  t h e  
h e i f e r s  a r e  f e d  t h e  s a m e  k i n d s  o f  r o u g h a g e  a s  t h e  c o w s ,  t h e n  t h e  
s a m e  g r a i n  m i x t u r e  m a y  b e  u s e d .  I f  t h e  r o u g h a g e s  a r e  d i f f e r e n t ,  
a  s u i t a b l e  m i x t u r e  m a y  b e  s e l e c t e d  b y  c o n s u l t i n g  t h e  f o r m u l a s  o n  
F I G .  6  . - B L U E G R A S S  P A S T U R E  P R O V I D E S  E X C E L L E N T  F E E D  F O R  T H E  G R O W T H  
O F  D A I R Y  H E I F E R S  W H E N  T H E  G R A S S  I s  G R E E N  A N D  P L E N T I F U L  
A  p a s t u r e  s u c h  a s  t h i s  p r o v i d e s  i d e a l  c o n d i t i o n s  f o r  t h e  g r o w t h  a n d  
d e v e l o p m e n t  o f  d a i r y  h e i f e r s .  A d d i t i o n a l  f e e d  m a y  n e e d  t o  b e  s u p p l i e d ,  
h o w e v e r ,  w h e n  t h e  g r a s s  b e c o m e s  s h o r t  a n d  d r y .  
p a g e s  8  t o  1 1 .  T h e  g r a i n  m i x t u r e  m a y  b e  f e d  a t  t h e  r a t e  o f  Y J  
t o  Y z  p o u n d  d a i l y  f o r  e a c h  1 0 0  p o u n d s  l i v e  w e i g h t  o f  t h e  
a n i m a l ,  o r  f o r  y e a r l i n g  h e i f e r s  2  t o  4  p o u n d s  d a i l y .  H e i f e r s  
s h o u l d  b e  e n c o u r a g e d  t o  e a t  a l l  t h e  g o o d - q u a l i t y  r o u g h a g e  p o s s i b l e  
i n  o r d e r  t o  d e v e l o p  t h e i r  c a p a c i t y  f o r  f e e d .  F o r  t h i s  r e a s o n  o n l y  
e n o u g h  g r a i n  s h o u l d  b e  f e d  t o  k e e p  t h e  h e i f e r s  g r o w i n g  r a p i d l y .  
F E E D I N G  D A I R Y  B U L L S  
J u s t  a s  t h e r e  i s  a  t e n d e n c y  t o  n e g l e c t  y o u n g  h e i f e r s  a s  s o o n  
a s  t h e  m i l k - f e e d i n g  p e r i o d  i s  p a s s e d ,  s o  i s  t h e r e  a  t e n d e n c y  t o  
n e g l e c t  t h e  b u l l  c a l f .  A d e q u a t e  c a r e  f o r  t h e  y o u n g  b u l l  i s  e v e n  
m o r e  i m p o r t a n t  t h a n  f o r  t h e  h e i f e r ,  n o t  o n l y  b e c a u s e  a  d a i r y  b u l l  
i s  e x p e c t e d  t o  a t t a i n  a t  m a t u r i t y  a  w e i g h t  a b o u t  5 0  p e r c e n t  g r e a t e r  
t h a n  t h a t  o f  a  c o w  o f  t h e  s a m e  b r e e d ,  b u t  a l s o  b e c a u s e  t h e  h e r d  
s i r e ,  i n t o  w h i c h  i t  i s  h o p e d  t h e  y o u n g  b u l l  w i l l  d e v e l o p ,  h a s  a  f a r  
g r e a t e r  i n f l u e n c e  o n  t h e  f u t u r e  o f  t h e  h e r d  t h a n  h a s  o n e  f e m a l e .  
Y o u n g  d a i r y  b u l l s  m a y  b e  f e d  i n  m u c h  t h e  s a m e  w a y  a s  d a i r y  
h e i f e r s .  M o r e  g r a i n ,  a s  a  r u l e ,  i s  n e e d e d  f o r  b u l l s  t h a n  f o r  
h e i f e r s .  F o r  t h e  m a t u r e  b u l l ,  g o o d - q u a l i t y  l e g u m e  h a y ,  f e d  i n  
a m o u n t s  t h a t  a r e  r e a d i l y  c o n s u m e d ,  t o g e t h e r  w i t h  1 0  t o  1 5  p o u n d s  
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of corn silage daily, forms the basis of a good ration. In addition, 
sufficient grain should be fed to keep the animal in good flesh 
without becoming fat. The grain mixture fed to the milk cows 
is usually suitable for this purpose. 
Good pasture is especially valuable for bulls. When not pos­
sible to provide pasture, some green growing crops should be cut 
and fed in the barn or exercising lot. Root crops, such as mangels 
and carrots, are very desirable in winter if silage is not available. 
These may be fed at the rate of 10 to 15 pounds daily. 
CHARACTERISTICS OF IDEAL RATIONS 
Ideal rations are palatable. The juicy, tender qualities of 
fresh pasture grass are impossible to imitate in the winter feed­
ing of Illinois cows, but much can be done to furnish appetizing 
rations that contain nearly the same proportions of nutrients. 
Good quality and condition are the chief factors which insure 
palatability of feeds. Nearly all feeds that have high value for 
FIG. 7.-WEEDY PASTURES ARE NOT GOOD FOR DAIRY Cows 
Besides being low in feeding value, weeds may cause very objec­
tionable flavors in the milk. Cows usually do not eat coarse weeds until 
forced to do so, but hunt among the weeds for the tender grass. 
dairy cattle are appetizing. Exposure to rain, molding, injury by 
insects or plant diseases, and storage for too long a time after 
grinding, lower palatability and feeding value. Palatability in 
hays is insured when they are so cured that they retain a high 
percentage of their leaves, green color, and fragrance. Moldy, 
damaged feeds lack palatability and may be injurious. 
High in digestibility. Coarse stalks of corn, soybeans, and 
Sudan grass are low in digestibility. The cobs of mature ears of 
corn have little, if any, nutritive value. 
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H i g h - p r o d u c i n g  c o w s  c a n n o t  o b t a i n  s u f f i c i e n t  n u t r i m e n t  f r o m  
a  r a t i o n  c o n t a i n i n g  a n y  c o n s i d e r a b l e  q u a n t i t y  o f  s u c h  f e e d s ,  e v e n  
w h e n  t h e y  a r e  f i n e l y  g r o u n d .  A t  t i m e s ,  d r y  a n d  l o w - p r o d u c i n g  
c o w s  m a y  b e  f e d  s o m e  o f  t h e s e  f e e d s  t o  a d v a n t a g e ,  b u t  f o r  l a r g e  
m i l k  y i e l d s  t h e  r a t i o n  m u s t  c o n s i s t  o f  g o o d - q u a l i t y ,  h i g h l y  d i g e s t ­
i b l e  f e e d s .  
E c o n o m i c a l .  P r i c e s  o f  f e e d s  a r e  c o n s t a n t l y  c h a n g i n g .  A t  
t i m e s  w h e a t  m a y  b e  a  c h e a p e r  f e e d  t h a n  c o r n .  H i g h - p r o t e i n  f e e d s  
f l u c t u a t e  i n  p r i c e  w i t h  t h e  s e a s o n ,  p r i c e s  u s u a l l y  b e i n g  l o w e s t  i n  
s p r i n g  a n d  s u m m e r .  T h e y  a l s o  v a r y ,  o f  c o u r s e ,  w i t h  t h e  a m o u n t s  
o f  t h e s e  f e e d s  a v a i l a b l e  a n d  a r e  i n f l u e n c e d  b y  p r i c e s  i n  o t h e r  
c o u n t r i e s  a s  w e l l  a s  i m p o r t a t i o n s  o f  f e e d s  i n t o  t h i s  c o u n t r y .  I n  
p l a n n i n g  e c o n o m i c a l  r a t i o n s  i t  i s  t h e r e f o r e  n e c e s s a r y  t o  f i g u r e  
c o n s t a n t l y  t h e  r e l a t i v e  c o s t s  o f  n u t r i e n t s  i n  t h e  f a r m - r a i s e d  a s  
w e l l  a s  i n  t h e  p u r c h a s e d  f e e d s .  S u g g e s t e d  p l a n s  f o r  m a k i n g  s u c h  
c a l c u l a t i o n s  a r e  g i v e n  o n  p a g e s  2 8  t o  3 0 .  
G i v e  g o o d  f l a v o r  t o  m i l k .  G o o d  f l a v o r  i s  o n e  o f  t h e  e s s e n t i a l  
f e a t u r e s  o f  h i g h - q u a l i t y  m i l k ,  a n d  i t  i s  i m p o r t a n t ,  t h e r e f o r e ,  i n  
c o n s i d e r i n g  t h e  v a l u e  o f  p a s t u r e s  a n d  o t h e r  f e e d s  f o r  m i l k  p r o ­
d u c t i o n  t o  g i v e  c a r e f u l  a t t e n t i o n  t o  t h e i r  e f f e c t  u p o n  t h e  f l a v o r  
o f  t h e  m i l k .  U n d e s i r a b l e  f l a v o r s  m a y  r e s u l t  f r o m  t h e  c o n s u m p ­
t i o n  o f  s u c h  f e e d s  a s  c o r n  s i l a g e ,  t u r n i p s ,  c a b b a g e ,  a n d  r a p e  
w i t h i n  a  f e w  h o u r s  b e f o r e  m i l k i n g .  U n f a v o r a b l e  e f f e c t s  a r e  
l e s s e n e d  g r e a t l y  i f  t h e s e  f e e d s  a r e  f e d  o n l y  f o r  a  s h o r t  t i m e  a f t e r  
m i l k i n g .  
M o r e  o b j e c t i o n a b l e  f l a v o r s  i n  m i l k  a n d  c r e a m  a r e  c a u s e d  b y  
t h e  c o w s  e a t i n g  w i l d  g a r l i c ,  w i l d  o n i o n s ,  r a g w e e d s ,  a n d  o t h e r  
w e e d s  i n  p a s t u r e s ,  a n d  s i l a g e  m a d e  f r o m  l e g u m e s .  T h e  f e e d i n g  
o f  h a y  c o n t a i n i n g  w i l d  g a r l i c  m a y  c a u s e  b a d  f l a v o r s  i n  c r e a m  
d u r i n g  a n y  m o n t h  o f  t h e  y e a r .  A t  t i m e s  o f f - f l a v o r s  m a y  b e  s o  
o b j e c t i o n a b l e  a s  t o  r e n d e r  t h e  m i l k  a n d  c r e a m  u n s a l a b l e .  A  p a r ­
t i a l  r e m e d y  f o r  b a d  f l a v o r s  i s  t o  k e e p  t h e  c o w s  a w a y  f r o m  t h e  
s u b s t a n c e s  t h a t  c a u s e  t h e m  f o r  s i x  t o  e i g h t  h o u r s  b e f o r e  m i l k i n g .  
I n c l u d e  p l e n t y  o f  s u c c u l e n t  f e e d .  O n e  o f  t h e  m o s t  v a l u a b l e  
f e a t u r e s  o f  f r e s h  p a s t u r e  g r a s s  a s  a  f e e d  i s  i t s  s u c c u l e n c e  o r  h i g h  
w a t e r  c o n t e n t .  S u c c u l e n t  f e e d s  a r e  v a l u a b l e  i n  t h e  r a t i o n ,  n o t  
o n l y  f o r  t h e  n u t r i e n t s  w h i c h  t h e y  f u r n i s h ,  b v t  e s p e c i a l l y  f o r  
t h e i r  s t i m u l a t i n g  e f f e c t  o n  t h e  a p p e t i t e  a n d  t h e i r  s l i g h t l y  l a x a ­
t i v e  e f f e c t .  I n  I l l i n o i s ,  s i l a g e  o f  v a r i o u s  k i n d s  a n d  r o o t  c r o p s  a r e  
t h e  t w o  m a i n  s o u r c e s  o f  s u c c u l e n c e  f o r  w i n t e r  f e e d i n g ,  s i l a g e  
b e i n g  m o r e  c o m m o n l y  u s e d  b e c a u s e  i t  i s  t h e  m o r e  e c o n o m i c a l .  
A r e  s l i g h t l y  l a x a t i v e .  I n  f e e d i n g  f o r  m i l k  p r o d u c t i o n ,  t h e  
b e s t  r e s u l t s  a r e  s e c u r e d  w i t h  r a t i o n s  t h a t  a r e  s l i g h t l y  l a x a t i v e .  
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Feeds conducive to this condition include legume hays, linseed 
oil meal, wheat bran, and molasses, as well as the feeds high in 
water content, such as fresh green pasture grass, green corn, corn 
silage, mangels, and carrots. Nearly all nonlegume dry roughages, 
including corn stover, hays, corn fodder, and cereal straws, have 
a "binding" or constipating effect. 
Promote general health. Legume roughages, including 
clovers, alfalfa, soybeans, and cowpeas, not only have a laxa­
tive effect, but seem to have an important "protective" effect in 
promoting the general health and well-being of dairy cattle. 
Certain feeds, such as linseed oil meal and soybeans, are especially 
useful in securing "gloss or finish"; they aid in making the hair 
soft and pliable and in giving it sleekness. Feeds which promote 
general health in these ways or are laxative are said to have a 
good "conditioning" effect. 
Moldy, heated, or fermented feeds often cause cows to go 
"off feed." Badly damaged feeds sometimes result in serious 
illness. Newly made hay and silage must be fed with caution. 
Changing suddenly from one feed to another or from barn feed­
ing to pasture may cause indigestion, diarrhea, and bad flavors 
in the milk. 
Contain generous amounts of protein. A dry cow weigh­
ing 1,000 pounds needs daily an amount of protein equivalent to 
that in 2 pounds of a high-protein feed such as linseed oil meal, 
soybeans, or cottonseed meal. Milk production requires an ad­
ditional amount, for milk contains protein-about 3.5 pounds to 
100 pounds of milk- and this must come from the feed. Too 
small an amount of protein keeps cows thin and lowers milk 
yields. Feeding more than is necessary, on the other hand, is 
wasteful because protein is an expensive nutrient. 
The same considerations apply in great measure to the starchy 
portion of the ration. It is therefore essential that much thought 
be given to securing a proper amount of protein, as well as the 
proper proportion of protein to the other nutrients. 
Furnish variety. Cows sometimes produce well when fed 
rations consisting of only one or two feeds, but higher produc­
tion is usually obtained when a variety is provided. Not only 
is feed consumption larger when a variety of suitable feeds is 
fed, but such a ration is likely to prevent deficiencies in the 
amounts and kinds of proteins, minerals, and vitamins. A ration 
made up of feeds from the corn plant only might furnish ade­
quate amounts of protein and digestible nutrients but would 
likely be lacking in other respects. 
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N e e d  f o r  b u l k  i n  g r a i n  m i x t u r e  i s  o v e r e m p h a s i z e d .  N e a r l y  
a l l  d r y  f e e d s  r e a d i l y  a b s o r b  w a t e r  a n d  d i g e s t i v e  j u i c e s  a s  s o o n  
a s  t h e y  a r e  e a t e n ,  a n d  t h u s  i n c r e a s e  c o n s i d e r a b l y  i n  b u l k .  S o m e  
f e e d s  s w e l l  t o  t w o  t o  f o u r  t i m e s  t h e i r  o r i g i n a l  v o l u m e ;  o t h e r s  
i n c r e a s e  o n l y  a  l i t t l e .  
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F I G .  8 . - F E E D S  V A R Y  W I D E L Y  I N  B U L K  
C o m p a r e d  w i t h  w h e a t  g r a i n ,  o t h e r  f e e d s  o c c u p y  m o r e  s p a c e  p e r  
p o u n d .  A f t e r  b e i n g  s o a k e d  i n  w a t e r  a t  t h e  s a m e  t e m p e r a t u r e  a s  t h a t  o f  
t h e  c o w ' s  s t o m a c h ,  s o m e  f e e d s - o f  w h i c h  l i n s e e d  o i l  m e a l  i s  a n  e x a m p l e ­
i n c r e a s e  g r e a t l y  i n  b u l k .  
T h e s e  f a c t s  r a i s e  q u e s t i o n s  a s  t o  t h e  n e c e s s i t y ,  o r  e v e n  t h e  
a d v a n t a g e ,  o f  i n c r e a s i n g  t h e  b u l k  o f  g r a i n  m i x t u r e s  b y  u s i n g  
g r o u n d  c o r n c o b s  o r  g r o u n d  r o u g h a g e s .  W h e n  t h e  g r a i n  m i x t u r e  
c o n t a i n s  1 0  t o  2 0  p e r c e n t  o f  l i n s e e d  o i l  m e a l ,  c o t t o n s e e d  m e a l ,  
o r  s o y b e a n  o i l  m e a l - t h e  f e e d s  t h a t  i n c r e a s e  g r e a t l y  i n  b u l k  a f t e r  
t h e  a b s o r p t i o n  o f  w a t e r - o r  w h e n  f e e d s  t h a t  a r e  n a t u r a l l y  b u l k y  
i n  t h e i r  d r y  s t a t e ,  s u c h  a s  w h e a t  b r a n  a n d  g r o u n d  o a t s ,  a r e  i n ­
c l u d e d  i n  t h e  r a t i o n ,  t h e r e  p r o b a b l y  i s  n o  a d v a n t a g e  i n  u s i n g  
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corncobs or other low-grade feeds simply to add bulk. In fact, 
with high-producing cows the use of low-grade materials may be 
decidedly uneconomical since it may prevent the consumption of 
sufficient digestible matter. 
Dairy cows, however, can digest large amounts of fiber, and 
since roughages are usually economical sources of nutrients and 
provide certain "protective" factors that are present in but small 
amounts in the concentrates, it is good feeding practice to supply 
high-quality roughages liberally. 
COMPOSITION OF FEEDS 
Feeds .contain a large number of compounds which serve 
many useful purposes in the body. For convenience, these com­
pounds are grouped into a few simple classes, namely, proteins, 
carbohydrates (including fiber and nitrogen-free extract), fats, 
mineral matter or ash, vitamins, pigments, and water. These are 
the nutrients of feeds, altho the term nutrient is often applied 
to the first three classes only-proteins, carbohydrates, and fats. 
Protein. Because growth, milk production, and many of 
the body processes are entirely dependent upon the presence of 
an adequate supply of protein, this constituent of feeds is given 
much attention in planning dairy rations. A cow of ordinary 
size requires about a pound of feed protein a day simply to keep 
in good health. A cow producing at the rate of 25 pounds of milk 
a day must receive 2.5 to 3 pounds of protein in her feed, altho 
the milk contains only Ys pound of protein. Only a part of the 
feed protein is digestible, and not all of the protein which is 
digested can be changed without loss into milk protein. It is 
evident, therefore, that cows in milk must be supplied liberally 
with protein feeds. (For protein content of different feeds, see 
Table 3, back cover.) 
High-protein feeds are relatively scarce in Illinois, and for 
this reason more expensive, as a rule, than low-protein feeds. 
When more protein than necessary is fed, the surplus portion is 
of no more value than an equal quantity of the starchy portion 
of the feed. Feeding a surplus of protein to dairy cows in ex­
tremely hot weather may be harmful since it causes them to pro­
duce more heat than they can get rid of easily. 
In analyzing a feed for protein, the chemist determines the 
amount of nitrogen present, for protein is the only class of sub­
stances in feeds which contains nitrogen. Because of this, the 
protein compounds in feeds are often termed nitrogenous sub­
stances. 
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C a r b o h y d r a t e s .  S t a r c h e s ,  s u g a r s ,  a n d  f i b e r  ( w o o d y  m a t e r i a l )  
a r e  i n c l u d e d  a m o n g  c a r b o h y d r a t e s .  T h e y  a r e  t h e  g r e a t  s o u r c e s  
o f  e n e r g y  i n  l i v e s t o c k  f e e d i n g .  T h e y  f o r m  t h e  s u g a r  a n d  f a t  
o f  t h e  m i l k  a n d  a l s o  b o d y  f a t .  
S t a r c h e s  a n d  s u g a r s  a r e  h i g h l y  d i g e s t i b l e ,  w h i l e  f i b e r  i s  t h e  
l e a s t  d i g e s t i b l e  p o r t i o n  o f  t h e  f e e d .  F a r m  g r a i n s  a r e  r i c h  i n  
s t a r c h e s  a n d  l o w  i n  f i b e r  a n d  t h u s  h i g h  i n  f e e d i n g  v a l u e .  C o r n ,  
r y e ,  a n d  w h e a t  c o n t a i n  a b o u t  2  p e r c e n t  f i b e r ,  h i g h - g r a d e  o a t s  
a b o u t  1 0  p e r c e n t ,  t h e  h u l l s  o f  o a t s  a n d  o t h e r  s e e d s  3 0  t o  5 0  p e r ­
c e n t .  R o u g h a g e s  c o n t a i n  2 5  t o  4 0  p e r c e n t  f i b e r  a n d  a r e  f a i r l y  l o w  
i n  s t a r c h  c o n t e n t .  T h e y  a r e  t h e r e f o r e  l e s s  v a l u a b l e  s o u r c e s  o f  
e n e r g y  t h a n  a r e  t h e  f a r m  g r a i n s .  
G r a i n  m i x t u r e s  c o n s i s t i n g  o n l y  o f  f a r m  g r a i n s  a n d  m i l l  b y ­
p r o d u c t s  u s u a l l y  c o n t a i n  n o t  o v e r  9  p e r c e n t  f i b e r .  A  h i g h  c o n ­
t e n t  o f  f i b e r  i n  s u c h  m i x t u r e s  m e a n s ,  t h e r e f o r e ,  t h a t  f e e d s  h i g h  
i n  f i b e r ,  s u c h  a s  a l f a l f a  m e a l ,  c o r n c o b s ,  o r  e x c e s s i v e  a m o u n t s  
o f  o a t  h u l l s ,  h a v e  b e e n  m i x e d  w i t h  t h e  g r a i n s .  B e c a u s e  t h e  f i b e r  
o f  f e e d s  i s  o f  l e s s  v a l u e  t h a n  t h e  o t h e r  n u t r i e n t s ,  a n a l y s e s  g i v e n  
o n  t h e  t a g s  a t t a c h e d  t o  s a c k s  o f  c o m m e r c i a l  f e e d s  u s u a l l y  a r e  
s t a t e d  i n  t e r m s  o f  t h e  m i n i m u m  a m o u n t s  o f  p r o t e i n  a n d  f a t  a n d  
t h e  m a x i m u m  a m o u n t s  o f  f i b e r ,  o r  t h e  f i b e r  c o n t e n t  i s  s t a t e d  a s  
n o t  m o r e  t h a n  a  c e r t a i n  a m o u n t .  
T h e  c a r b o h y d r a t e s  i n c l u d e  b o t h  t h e  f i b e r  a n d  t h e  n i t r o g e n ­
f r e e  e x t r a c t .  T h e  c h e m i s t  d e t e r m i n e s  f i b e r  b y  t r e a t i n g  t h e  f e e d  
s a m p l e  w i t h  d i l u t e  a c i d s  a n d  a l k a l i  s o l u t i o n s  w h i c h  d i s s o l v e  o u t  
n e a r l y  a l l  t h e  o t h e r  s u b s t a n c e s ,  l e a v i n g  c h i e f l y  t h e  f i b e r .  T h e  
n i t r o g e n - f r e e  e x t r a c t ,  w h i c h  c o n s i s t s  o f  t h e  s t a r c h e s  a n d  s u g a r s ,  
i s  n o t  d e t e r m i n e d  d i r e c t l y  b u t  t h e  a m o u n t  i s  c a l c u l a t e d  b y  s u b ­
t r a c t i n g  f r o m  1 0 0  t h e  s u m  o f  t h e  p r o t e i n ,  f i b e r ,  f a t ,  m i n e r a l s ,  
a n d  w a t e r .  T h e  d i f f e r e n c e  e q u a l s  t h e  n i t r o g e n - f r e e  e x t r a c t .  
F a t s .  T h e  f a t s  a n d  o i l s  o f  f e e d s  a r e  c o m m o n l y  t e r m e d  e t h e r  
e x t r a c t  a l s o ,  b e c a u s e  t h e  c h e m i s t  i n c l u d e s  i n  t h i s  c l a s s  a l l  t h e  
s u b s t a n c e s  w h i c h  a r e  e x t r a c t e d  f r o m  a  f e e d  s a m p l e  b y  w a r m  
e t h e r .  C o r n ,  s o y b e a n s ,  a n d  s i m i l a r  f e e d s  c o n t a i n  t r u e  f a t s  o r  
o i l s  w h i c h  s e r v e  t h e  s a m e  p u r p o s e  i n  t h e  b o d y  a s  t h e  s t a r c h e s  a n d  
s u g a r s .  I n  a d d i t i o n  t o  t h e  t r u e  f a t s  a n d  o i l s  t h e  e t h e r  a l s o  e x ­
t r a c t s  c o l o r i n g  m a t t e r ,  w a x e s  a n d  r e s i n s .  T h e s e  l a t t e r  s u b s t a n c e s ,  
h o w e v e r ,  a r e  p r e s e n t  i n  f e e d s  i n  b u t  s m a l l  a m o u n t s  a n d  i n  t h e  
m a i n  a r e  i n d i g e s t i b l e .  
M i n e r a l  m a t t e r ,  o r  a s h .  M i n e r a l  m a t t e r  i s  e s s e n t i a l  f o r  t h e  
g r o w t h  o f  t h e  s k e l e t o n  a n d  f o r  c a r r y i n g  o n  n e a r l y  a l l  t h e  b o d y  
p r o c e s s e s .  M i l k  i s  o n e  o f  t h e  b e s t  f o o d  s o u r c e s  o f  l i m e ,  a n d  c o n ­
t a i n s  o t h e r  m i n e r a l s  a l s o .  A  l a r g e  a m o u n t  o f  l i m e  m u s t  b e  s u p ­
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plied in feeds for high-producing dairy cows. The chemist de­
termines the mineral matter in a feed by burning a sample of it. 
The residue consists of mineral matter, or ash. 
Vitamins. Without vitamins an animal cannot grow nor 
remain in good health. Vitamins are also essential to the pro­
duction of oft spring. This class of substances, which forms a 
very, very small proportion of a feed, cannot be determined 
satisfactorily by a direct chemical test. A feeding experiment, 
usually with small animals, is necessary to determine the amounts 
of vitamins in feeds. For this reason, the vitamin content of 
feeds is not reported in an ordinary feed analysis. 
Pigments. The yellow pigments, or coloring matter, of 
butterfat and of the body fat of the cow come mostly from green 
feeds in which the green color masks the yellow color. The same 
yellow pigment is found in yellow carrots, yellow mangels, etc. 
The yellow pigment, carotene, is transformed by the animal body 
into vitamin A. 
Water. Water is a constituent of all feeds in greater or 
less amounts. Farm grains usually contain 10 to 12 percent water 
even after they have been in storage several months. Ear corn 
when cribbed may contain as much as 20 percent water. Corn 
silage, mangels, pumpkins, green corn in the field, and fresh 
green grass may contain 70 to 90 percent water. 
Water is essential in the body processes, forming a part not 
only of the body fluids, tissues, and milk, but aiding in the re­
moval of waste products, the control of the temperature, and 
many other important functions. Large amounts of water are 
needed in digestion. 
The amount of water in a feed is found by drying a weighed' 
sample of it in an oven until it loses no more weight. 




Highly digestible feeds, it was pointed out in discussing the 
qualities of good rations, are best for dairy cows. The digesti­
bility of a feed is determined by a comparatively simple method. 
Animals are fed the same amount of a given feed each day over 
a 15-to-20-day period. A sample of the feed is analyzed for 
protein, fiber, fat, etc., and the consumption of each of these 
constituents is carefully calculated. The solid excrement (dung) 
is collected carefully during the last seven to ten days of the 
feeding period, weighed, and sampled. The samples are analyzed 
for protein, fiber, fat, etc., just as in the case of the feed fed. 
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T h e  d i f f e r e n c e s  b e t w e e n  t h e  a m o u n t s  o f  t h e s e  s u b s t a n c e s  f e d  a n d  
t h e  a m o u n t s  i n  t h e  d u n g  r e p r e s e n t  t h e  a m o u n t s  d i g e s t e d  a n d  u s e d  
b y  t h e  a n i m a l .  
T h e  u n d i g e s t e d  p o r t i o n  o f  t h e  f e e d  i s  v a l u e l e s s  t o  t h e  a n i m a l .  
I n  t h e  c a s e  o f  h i g h - p r o d u c i n g  d a i r y  c o w s  a  f e e d  c o n t a i n i n g  a  
l a r g e  p r o p o r t i o n  o f  i n d i g e s t i b l e  m a t e r i a l  m a y  b e  a  d e c i d e d  h a n d i ­
c a p  b e c a u s e  i t  i m p o s e s  a n  e x t r a  b u r d e n  o n  t h e  o r g a n s  o f  d i ­
g e s t i o n  a n d  m a y  p r e v e n t  t h e  c o w s  f r o m  c o n s u m i n g  e n o u g h  
d i g e s t i b l e  f e e d  t o  m e e t  t h e i r  n e e d s .  
A s  a  r u l e ,  f e e d s  l o w  i n  f i b e r  a r e  h i g h  i n  d i g e s t i b i l i t y  a n d ,  
v i c e  v e r s a ,  f e e d s  h i g h  i n  f i b e r  a r e  l o w  i n  d i g e s t i b i l i t y .  T h u s  
f a r m  g r a i n s  a n d  m i l l  b y - p r o d u c t s  a r e  h i g h  i n  d i g e s t i b i l i t y ;  w h i l e  
t h e  c o a r s e  p a r t s  o f  c o r n s t a l k s  a n d  s o y b e a n  h a y ,  c o r n c o b s ,  a n d  
c o t t o n s e e d  h u l l s  a r e  l o w  i n  d i g e s t i b i l i t y .  T h e  d i g e s t i b i l i t y  o f  
f a r m  g r a i n s  a n d  s e e d s  i s  i n c r e a s e d  b y  g r i n d i n g ,  t h e  s a v i n g  b y  
t h i s  p r o c e s s  i n  t h e  f e e d i n g  o f  d a i r y  c o w s  c o m m o n l y  b e i n g  f i g u r e d  
a t  2 0  t o  2 5  p e r c e n t .  Y o u n g  c a l v e s  c h e w  g r a i n s  b e t t e r  t h a n  o l d e r  
c a t t l e ,  s o  t h e  s a v i n g  i n  g r i n d i n g  g r a i n s  f o r  c a l v e s  i s  n o t  s o  g r e a t  
a s  f o r  c o w s .  G r o u n d  h a y s  a n d  c o r n  f o d d e r  h a v e  b e e n  s h o w n  i n  
t e s t s  b y  s e v e r a l  e x p e r i m e n t  s t a t i o n s  t o  h a v e  n o  g r e a t e r  d i g e s t i ­
b i l i t y  t h a n  t h e  s a m e  r o u g h a g e  f e d  i n  w h o l e  f o r m .  
S o a k i n g ,  c o o k i n g ,  o r  f e r m e n t i n g  f e e d s  d o e s  n o t ,  a s  a  r u l e ,  
i n c r e a s e  t h e i r  d i g e s t i b i l i t y .  A  c o w  v e r y  h e a v i l y  f e d  d o e s  n o t  
d i g e s t  h e r  f e e d  q u i t e  s o  f u l l y  a s  w h e n  t h e  s a m e  k i n d  o f  f e e d  i s  
g i v e n  i n  s m a l l e r  a m o u n t s .  
T h e  d i g e s t i b l e  p o r t i o n s  o f  t h e  p r o t e i n s ,  c a r b o h y d r a t e s  ( f i b e r  
a n d  n i t r o g e n - f r e e  e x t r a c t ) ,  a n d  f a t s  o f  a  f e e d  a r e  t e r m e d  d i ­
g e s t i b l e  n u t r i e n t s .  I n  c a l c u l a t i n g  t h e  t o t a l  d i g e s t i b l e  n u t r i e n t s  
o f  f e e d s ,  a s  g i v e n  i n  T a b l e  3  ( b a c k  c o v e r ) ,  t h e  d i g e s t i b l e  f a t  i s  
m U l t i p l i e d  b y  2~ a n d  t o  t h i s  v a l u e  i s  a d d e d  t h e  s u m  o f  t h e  d i ­
g e s t i b l e  p r o t e i n ,  d i g e s t i b l e  f i b e r ,  a n d  d i g e s t i b l e  n i t r o g e n - f r e e  
e x t r a c t .  
C A L C U L A T I N G  T H E  R E L A T I V E  E C O N O M Y  

O F  F E E D S  

C r o p s  D i f f e r  W i d e l y  i n  F e e d  V a l u e  

A c r e - y i e l d s  o f  t h e  v a r i o u s  g r a i n  a n d  s e e d  c r o p s  g r o w n  i n  
I l l i n o i s  d i f f e r  w i d e l y .  T h i s  i s  t r u e  a l s o  o f  h a y  c r o p s .  T h e s e  
d i f f e r e n c e s  i n  c r o p  y i e l d s  m e a n ,  i n  m o s t  c a s e s ,  t h a t  s o m e  c r o p s  
g i v e  m u c h  g r e a t e r  f e e d  v a l u e  t o  t h e  a c r e  t h a n  d o  o t h e r s .  T h i s  
v a r i a t i o n  i s  f o u n d  n o t  o n l y  w i t h  r e s p e c t  t o  t o t a l  d i g e s t i b l e  n u ­
t r i e n t s ,  b u t  t o  a n  e v e n  g r e a t e r  e x t e n t  w i t h  r e s p e c t  t o  d i g e s t i b l e  
p r o t e i n .  T h e  d a i r y  f a r m e r  w h o  s e e k s  t o  f e e d  h i s  c a t t l e  e c o n o m i ­
c a l l y  m u s t  t h e r e f o r e  s t u d y  h i s  c r o p p i n g  s y s t e m  c a r e f u l l y  a n d  
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plan to raise for feed those crops that will give the greatest 
nutrient value to the acre. The nutrients yielded by some crops 
commonly grown in Illinois are shown in Table 2 (back cover). 
Since market prices of feeds are constantly changing, it is 
necessary, in order to feed cows economically, that the cost of 
nutrients in feeds be calculated before purchasing them. If some 
of the farm-raised feeds are high in price, it may be possible to 
exchange them profitably for feeds available on the market. As 
a rule, wheat is too high in price to be an economical feed, tho 
at times it may furnish nutrients more cheaply than corn or oats. 
Methods for computing the cost of total digestible nutrients 
and of protein in feeds are given below. 
Computing Cost of Digestible Nutrients 
Example: Assuming that the following feeds are available 
at the prices given, which furnishes total digestible nutrients most 
cheaply? 
Barley ..................................... $ .56 per bu. 

Corn, grade No.3 .......................... . . 68 per bu. 

Corn gluten feed ........................... . 33.00 per ton 

Cottonseed meal, 43 % protein ............... . 43.00 per ton 

Linseed oil meal. ........................... . 53.00 per ton 

Oats ...................................... . .41 per bu. 

Soy bean seed .............................. . 1.20 per bu. 

Wheat .................................... . .70 per bu. 

A bushel of barley weighs 48 pounds. The value of 100 
. $.56 7pounds of barley at 56 cents a bushel IS 48 X 100 = $1.1 . 
Adding 15 cents to cover cost of grinding makes the total cost. of 
100 pounds $1.32. 
Turning to Table 3, we find that 100 pounds of barley furnish 
.. . $1.32 779 pounds of total dlgestlble nutnents. Then 'J9 = $.016 , the 
cost of a pound of total digestible nutrients. 
Similar calculations for the other feeds give the prices shown 
on page 30. At these prices wheat furnishes total digestible nu­
trients most cheaply, then barley, corn, and oats. The high­
protein feeds, at the prices used, are more expensive sources of 
total digestible nutrients than farm grains, altho at times they 
may be cheaper feeds from this standpoint than the grains. 
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B a r l e y  . . . .  . . . . . . . . .  .  
C o r n ,  g r a d e  N o . 3  . . . .  .  
C o r n  g l u t e n  f e e d  . .  .  .  .  .  
C o t t o n s e e d  m e a l ,  4 3 %  
L i n s e e d  o i l  m e a l  . . . . . .  
O a t s  . . . . . . . . . . . . . .  .  .  
S o y b e a n  s e e d  .  . .  . . . . . .  
W h e a t  . . . . . . . . . . . .  .  .  
W e i g A t  
p e r  b u .  
o r  t o n  
l b s .  
4 8  
5 6  
2 0 0 0  
2 0 0 0  
2 0 0 0  
3 2  
6 0  
6 0  
P r i c e  
p e r  b u .  
o r  t o n  
$  	
. 5 6  
. 6 8  
3 3 . 0 0  
4 3  . 0 0  
5 3 . 0 0  
. 4 1  
1 . 2 0  
. 7 0  
V a l u e  o f  
1 0 0 1 b s .  
o f  f e e d  
$ 1  . 1 7  
1 .  2 1  
1 .  6 5  
2 . 1 5  
2 . 6 5  
1 . 2 8  
2 . 0 0  
1 . 1 7  
V a l u e  o f  
1 0 0  l b s .  ·  
o f  f e e d  
a f t e r  
g r i n d i n g
l  
$ 1 . 3 2  
1 . 3 6  
1 . 6 5  
2 .  1 5  
2 .  6 5  
1 . 4 3  
2 . 1 5  
1 . 3 2  
T o t a l  
C o s t  o f  
d i g e s t -
l I b .  
i b l e  n u -
t o t a l  
t r i e n t s  d i g e s t -
i n  1 0 0  
i b l e  n u ­
l b s .  
t r i e n t s  
l b s .  
7 9  
$ . 0 1 6 7  
8 0  . 0 1 7 0  
8 0  . 0 2 0 6  
7 6  . 0 2 8 3  
7 7  . 0 3 4 4  
7 0  . 0 2 0 4  
9 6  . 0 2 2 4  
8 0  . 0 1 6 5  
( l F i f t e e n  c e n t s  p e r  h u n d r e d w e i g h t  i s  a l l o w e d  f o r  g r i n d i n g  g r a i n s  a n d  
s o y b e a n s . )  
C o m p u t i n g  C o s t  o f  T o t a l  P r o t e i n  
T h e  c o s t  o f  a  p o u n d  o f  t o t a l  p r o t e i n  i n  f e e d s  i s  e a s i l y  c a l c u ­
l a t e d  a n d  g i v e s  a  f a i r l y  g o o d  b a s i s  f o r  c o m p a r i n g  t h e  r e l a t i v e  
e c o n o m y  o f  d i f f e r e n t  f e e d s  a s  s o u r c e s  o f  p r o t e i n .  I n  m a k i n g  t h i s  
c a l c u l a t i o n  i t  i s  a s s u m e d  t h a t  f e e d s  a r e  b e i n g  p u r c h a s e d  f o r  t h e i r  
t o t a l  p r o t e i n  c o n t e n t  o n l y ,  a n d  t h e  f e e d i n g  v a l u e  o f  t h e  o t h e r  
n u t r i e n t s  i s  d i s r e g a r d e d .  
E x a m p l e :  W h e n  l i n s e e d  o i l  m e a l  ( o l d  p r o c e s s )  s e l l s  f o r  $ 3 . 2 0  
p e r  1 0 0  p o u n d s  a n d  w h e a t  b r a n  f o r  $ 1 . 6 0 ,  w h i c h  i s  t h e  m o r e  
e c o n o m i c a l  s o u r c e  0  f  p r o t e i n ?  
P r i c e  o f  l i n s e e d  o i l  m e a l  p e r  c w t . .  . . . . . . . . . . .  . . . .  . . . . . .  $ 3  .  2 0  
T o t a l  p r o t e i n  i n  1 0 0  p o u n d s . . . . . . . . .  . . . . . . . . . . . . . . . .  . . 3 4  l b s .  
$ 3 . 2 0
3 4  =  $ . 0 9 4 ,  t h e  c o s t  p e r  p o u n d  o f  p r o t e i n  
P r i c e  o f  w h e a t  b r a n  p e r  c w t . . . . . . . . . .  . . . .  . . . . . . . . . . . . . $ 1 . 6 0  
T o t a l  p r o t e i n  i n  1 ( } ' , )  p o u n d s . . . . . . . . . . . . . . . . . . . . . .  . . . . .  1 5  l b s .  
$ 1 . 6 0  .
- - - r s  =  $ . 1 0 7 ,  t h e  c o s t  p e r  p o u n d  o f  p r o t e m  
T h u s  l i n s e e d  o i l  m e a l  a t  $ 3 . 2 0  p e r  1 0 0  p o u n d s  f u r n i s h e s  p r o ­
t e i n  s l i g h t l y  c h e a p e r  t h a n  w h e a t  b r a n  a t  $ 1 . 6 0 .  
S I M P L E  M E T H O D  O F  B A L A N C I N G  R A T I O N S  
T h e  f e e d e r  w h o  h a s  s t u d i e d  c a r e f u l l y  t h e  p r e c e d i n g  s e c t i o n s  
d e a l i n g  w i t h  t h e  c o m p o s i t i o n  a n d  q u a l i t i e s  o f  f e e d s  i s  i n  a  p o ­
s i t i o n  t o  m a k e  u p  f o r m u l a s  f o r  g r a i n  m i x t u r e s  w h i c h  m a y  b e  
m o r e  e c o n o m i c a l  t h a n  t h e  f o r m u l a s  s u g g e s t e d  o n  p a g e s  8  t o  1 1 .  
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A close study of feed prices shows that decided savings may re­
sult by occasionally changing the formula used. The simple 
method of balancing rations outlined here has been used suc­
cessfully by hundreds of Illinois dairymen. 
This method consists of calculating a grain mixture that 
will supplement properly the particular kind and quality of rough­
age being used. Its success depends very largely, therefore, upon 
the ability of the feeder to judge the quality of the roughage. 
When, however, the grain mixture is based on a careful study 
of the roughage it is to supplement, much more accurate feeding 
is done than under the old system in which all roughages were 
assumed to have average composition. 
This is known as the total-protein method since the percent­
ages of total protein in the feeds are used and not the digestible 
protein values as in the older methods. The total-protein method 
is of decided value in that the value or cost of a home-mixed 
grain mixture may be compared directly with market prices of 
ready-mixed feeds. In calculating grain mixtures according to 
this method the following rules should be observed: 
1. When the roughage consists of alfalfa, clover, cowpea, or soy­
bean hay only (that is, when no silage, stover, or pasture is allowed), 
the grain mixture should contain from 12 to 14 percent total protein. 
2. When the roughage consists of good-quality legume hay, together 
with silage or stover, or when mixed hay alone is fed, the grain mixture 
should contain 14.1 to 16 percent total protein. 
3. When the roughage is all nonlegume, such as timothy, redtop, 
millet, Sudan grass, silage and stover, the grain mixture should contain 
from 16.1 to 20 percent total protein. 
4. When the roughage is of excellent quality, the lower percent­
age of protein in each case is used, but if the roughage is weathered, 
has few leaves, or contains a large proportion of weeds, the higher figure 
should be used. 
Using the values for total protein shown in Table 3 (back 
cover), a formula for a suitable grain mixture may be calculated 
as follows: 
Example: Suppose that some medium-quality soybean hay 
and corn silage, together with ear corn and oats are on hand. 
With this kind of roughage (partly legume and partly nonleg­
ume), a grain mixture containing 14.1 to 16 percent total pro­
tein is needed; since the hay is of medium quality, it is best to 
use the values of 15 to 16 percent. 
Corn-and-cob meal and oats will not make a mixture con­
taining 15 to 16 percent total protein, for the table shows that 
corn-and-cob meal contains only 8 percent total protein and oats 
only 12 percent. Therefore, some feed or feeds with a high per­
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c e n t a g e  o f  p r o t e i n  m u s t  b e  c o m b i n e d  w i t h  t h e  c o r n  a n d  o a t s .  L e t  
u s  a d d  c o t t o n s e e d  m e a l  a n d  w h e a t  b r a n  a n d  t r y  t h e  f o l l o w i n g  
m i x t u r e :  
A m o u n t  o f  t o t a l  p r o t e i n  
I n  1 0 0  I n  a m o u n t  o f  
p o u n d s  o f  f e e d  u s e d  i n  
f e e d  m i x t u r e  
l b s .  l b s .  
3 0 0 1 b s .  C o r n - a n d - c o b  m e a l .  . . . . .  .  8  2 4  
2 0 0 1 b s .  G r o u n d  o a t s . . . . . . . . . . . .  .  
1 2  2 4  
2 0 0  l b s .  W h e a t  b r a n  . . . . . . . . . . . .  .  1 5  3 0  
5 0  l b s .  C o t t o n s e e d  m e a l ,  4 3  %  .  . .  .  4 3  2 2  
7 5 0 1 b s .  1 0 0  
T h i s  s h o w s  t h a t  7 5 0  p o u n d s  o f  t h e  m i x t u r e  c o n t a i n s  1 0 0  
p o u n d s  o f  t o t a l  p r o t e i n .  E a c h  1 0 0  p o u n d s  o f  m i x t u r e  t h e n  c o n ­
t a i n s  1 3 . 3  p o u n d s  o f  t o t a l  p r o t e i n ,  o r  i n  o t h e r  w o r d s ,  1 3 . 3  p e r ­
c e n t .  T h i s  i s  l e s s  t h a n  t h e  p e r c e n t a g e  n e c e s s a r y ,  s o  w e  m a y  i n ­
c r e a s e  t h e  a m o u n t  o f  c o t t o n s e e d  m e a l  a n d  t r y  a  m i x t u r e  o f :  
A m o u n t  o f  t o t a L p r o t e i n  
I n  1 0 0  I n  a m o u n t  o f  
p o u n d s  o f  f e e d  u s e d  i n  
f e e d  m i x t u r e  
l b s .  I b s .  
3 0 0  l b s .  C o r n - a n d - c o b  m e a l .  . . . . .  .  8  2 4  
2 0 0  l b s .  G r o u n d  o a t s . . . . . . . . . . . .  .  
1 2  2 4  
2 0 0  l b s .  W h e a t  b r a n  . . . . . . . . . . . .  .  1 5  3 0  
1 0 0 1 b s .  C o t t o n s e e d  m e a l ,  4 3 % . . .  .  4 3  4 3  
8 0 0 1 b s .  1 2 1  
T h i s  m i x t u r e  c o n t a i n s  1 2 1  p o u n d s  o f  t o t a l  p r o t e i n ,  o r  1 5 . 1  
p e r c e n t ,  w h i c h  m e e t s  t h e  r e q u i r e m e n t s  s a t i s f a c t o r i l y .  
T h e  a b o v e  m i x t u r e  s h o u l d  b e  f e d  i n  a c c o r d a n c e  w i t h  t h e  d i ­
r e c t i o n s  g i v e n  o n  p a g e s  8  t o  1 1 .  T h e  c o s t  o f  t h e  m i x t u r e  m a y  
b e  c a l c u l a t e d  t h u s :  
' P r i c e s  u s e d :  e a r  c o r n ,  7 4  c e n t s  a  b u s h e l ;  o a t s ,  4 2  c e n t s  a  
b u s h e l ;  w h e a t  b r a n ,  $ 3 6  a  t o n ;  c o t t o n s e e d  m e a l ;  $ 5 8  a  t o n .  
E a r  c o r n :  $ . 7 4  +  7 0  ( p o u n d s  p e r  b u . )  X  3 0 0  . . . . . . . . . . $  3 . 1 7  
O a t s :  $ . 4 2  +  3 2  ( p o u n d s  p e r  b u . )  X  2 0 0 . . . . .  .  .  .  .  .  .  .  . .  2 . 6 3  
W h e a t  b r a n :  $ 3 6  +  2 0 0 0  ( p o u n d s  p e r  t o n )  X  2 0 0 . . . .  . .  3 . 6 0  
C o t t o n s e e d  m e a l :  $ 5 8  +  2 0 0 0  ( p o u n d s  p e r  t o n )  X  1 0 0 .  .  .  .  2 . 9 0  
G r i n d i n g  5 0 0  p o u n d s  c o r n  a n d  o a t s  @  1 5 ¢  p e r  c w t . .  .  . 7 5  
T o t a l  c o s t  f o r  8 0 0  p o u n d s  o f  m i x t u r e . . . . . . . . . . . . . . . . $ 1 3 . 0 5  

D i v i d i n g  $ 1 3 . 0 5  b y  8 0 0  a n d  m u l t i p l y i n g  b y  1 0 0  g i v e s  $ 1 . 6 3 ,  
t h e  c o s t  o f  1 0 0  p o u n d s  0 - £  m i x t u r e .  
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SIMPLE CLASSIFICATION OF FEEDS TO AID IN 






Corn silage Barley Oats 
Legume hays, in good condition Beet pulp Linseed meal 
Roots and tubers Corn Molasses 
Fresh green roughages Corn gluten feed Soybean oil meal 




Corn silage Flaxseed meal Soybeans 
Legume hays Linseed oil meal Soybean oil meal 
Roots and tubers Molasses Wheat bran 
Fresh green roughages 
Constipating Feeds 
Roughages Concentrates 
Corn stover Corn 
All hays except legumes Sweet sorghum cane seed 
Straws from the cereal grains 
High-Protein Feeds 
Roughages Concentrates 
Coconut meal Linseed meal 
Corn gluten feed Peanut meal 
Corn gluten meal Peas and beans 
Cottonseed meal Soybeans 
Flaxseed meal Soybean oil meal 
Medium-Protein Feeds 
Roughages Concentrates 
All legume hays (as compared Cowpea seed 




Nearly all non legume roughages Barley Molasses 
Beet pulp Oats 
Corn Rye 
Corn-and-cob meal Wheat 
Hominy feed 
SOME COMMON PROBLEMS IN DAIRY FEEDING 
Recent discoveries in the field of animal nutrition, together 
with the development of new types of machinery, have caused 
many questions to be asked regarding the need of dairy cattle 
for minerals and vitamins, the value of grinding roughage, the 
fermenting of feeds , etc. Some of these questions are answered 
more or less completely in the following sections. Based on the 
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p r e s e n t  s t a t e  o f  k n o w l e d g e  t h e s e  r e c o m m e n d a t i o n s  a r e ,  o f  c o u r s e ,  
t e n t a t i v e ;  f u t u r e  e x p e r i m e n t a l  f i n d i n g s  m a y  m a k e  m o d i f i c a t i o n s  
n e c e s s a r y .  
I s  I t  N e c e s s a r y  t o  F e e d  M i n e r a l  S u p p l e m e n t s ? 1  
S a l t  i s  r e q u i r e d  i n  l a r g e  a m o u n t s .  D a i r y  c o w s  i n  m i l k ,  a s  
m o s t  d a i r y m e n  k n o w ,  n e e d  g e n e r o u s  a m o u n t s  o f  s a l t .  S a l t  s u p ­
p l i e s  s o d i u m  a n d  c h l o r i n ,  t w o  o f  t h e  f e w  m i n e r a l  e l e m e n t s  i n  
C O R N  

W H E A T  B R A N  

O A T S  

S K I M  M I L K  

T I M O T H Y  H A Y  

M I L L E T  H A Y  

W H E A T  S T R A W  

S O Y  B E A N S  

C O T T O N S E E D  H E A L  

G L U T E N  F E E D  

U N S E E D  O I L  M E A L  • •  

C O R N  S T O V E R  

R E D  C L O V E R  H A Y • • _ . _ . _  

S O Y  B E A N  H A Y  • • _ . _ . _ .  

A L F A L F A  H A Y  

C O W P E A  H A Y  

o  w  ~ ~ ~ ~ 
P O U N D S  O F  L I M E  P E R  T O N  
F I G .  9 . - L E G U M E S  A R E  T H E  B E S T  S O U R C E S  O F  L I M E  F O R  D A I R Y  C O W S  
T h e  l e g u m e  h a y s  a r e  r e m a r k a b l e  f o r  t h e i r  h i g h  c o n t e n t  o f  l i m e ,  a s  
c o m p a r e d  w i t h  o t h e r  f e e d s .  A  t o n  o f  c o w p e a  h a y  c o n t a i n s  1 2 5  t i m e s  a s  
m u c h  l i m e  a s  a  t o n  o f  s h e l l e d  c o r n .  
w h i c h  f a r m  r a t i o n s  a r e - l i k e l y  t o  b e  d e f i c i e n t .  A l l  d a i r y  c a t t l e ,  e x ­
c e p t  v e r y  y o u n g  c a l v e s ,  s h o u l d  h a v e  f r e e  a c c e s s  t o  s a l t .  W h e n  
t h i s  i s  n o t  f e a s i b l e ,  s a l t  m a y  b e  i n c l u d e d  i n  t h e  g r a i n  m i x t u r e  a t  
t h e  r a t e  o f  1 . 5  t o  2  p o u n d s  t o  1 0 0  p o u n d s  o f  g r a i n .  
l A  m o r e  c o m p l e t e  d i s c u s s i o n  o f  t h i s  s u b j e c t  i s  c o n t a i n e d  i n  C i r c u l a r  
4 1 1  o f  t h i s  S t a t i o n ,  " T h e  F e e d i n g  o f  M i n e r a l  S u p p l e m e n t s  t o  L i v e s t o c k . "  
FEEDING 
Calcium may need to 
be added to ration. Cal­
cium, an element found 
in lime, may be deficient 
in rations that include 
no legumes, particularly 
if the roughage is grown 
on acid soils or on soils 
low in fertility. Rough­
ages grown on soils rich 
in lime may contain twice 
as much calcium as the 
same kinds of roughages 
grown on highly acid 
soils. 
According to present 
knowledge, legumes, used 
either as pasture crops or 
as well-cured · hay, and 
skim milk are the best 
sources of calcium for 
dairy cattle. When leg­
umes cannot be supplied, 
calcium may be furnished 
in ground limestone or in 
steamed bone meal of 
feeding grade. These may 
be mixed with the grain 
at the rate of 1 to 2 
pounds for each 100 
pounds of grain mixture 
or, for cows on pasture, a 
mixture of equal parts of 
limestone, bone meal and 
salt, may be supplied in 
boxes to which the cattle 
have free access. 
Phosphorus may be 
needed. Phosphorus may 
be deficient when the 













CORN GERM OIL MEAL 
CORN GLUTEN MEAL 
SOYBEAN SEED 
SOYBEAN OIL MEAL••• 
LINSEED OIL MEAL••• 
MILK.SKIM ,DRIED •••• 
WHEAT MIDDLINGS•••• 
CORN GLUTEN FEED •••• 
WHEAT BRAN 
COTTON SEED MEAL••••••J 
o 10 20 30 
POUNDS OF PHOSPHORUS PER TON 
FIG. 1O.-HIGH-PROTEIN FEEDS ARE THE 

BEST SOURCES OF PHOSPHORUS 

FOR DAIRY COWS 

Phosphorus deficiencies may occur 
when high-protein feeds are not used. 
Farm grains are relatively poor sources 
of this element. 
ration is made up largely of roughage, since most roughages 
contain relatively small amounts of this element. Roughages 
3 6  
C I R C U L A R  N o .  4 4 0  
g r o w n  o n  s o i l s  p o o r  i n  p h o s p h o r u s  m a y  b e  l o w  i n  p h o s p h o r u s .  
T h i s  d e f i c i e n c y ,  w h i c h  m a y  l e a d  t o  v e r y  s e r i o u s  d i s t u r b a n c e s  i n  
t h e  h e a l t h  o f  t h e  a n i m a l s ,  c a n  b e  r e m e d i e d  e a s i l y .  T h e  b e s t  w a y  
u s u a l l y  i s  t o  e m p l o y  g r a i n  m i x t u r e s  w h i c h  h a v e  b e e n  p r o p e r l y  
b a l a n c e d  f o r  p r o t e i n  c o n t e n t  w i t h  f e e d s  t h a t  a r e  g o o d  s o u r c e s  o f  
p h o s p h o r u s  a s  w e l l  a s  p r o t e i n .  S u c h  f e e d s  a r e  w h e a t  b r a n ,  c o t ­
t o n s e e d  m e a l ,  l i n s e e d  o i l  m e a l ,  s o y b e a n  o i l  m e a l ,  a n d  g l u t e n  f e e d .  
S t e a m e d  b o n e  m e a l  i s  a  g o o d  s o u r c e  o f  p h o s p h o r u s  a s  w e l l  a s  o f  
c a l c i u m  a n d  i s  t h e  b e s t  f e e d  f o r  r e m e d y i n g  p h o s p h o r u s  d e f i c i e n ­
c i e s  w h e n  i n a d e q u a t e  a m o u n t s  o f  h i g h  p r o t e i n  f e e d s  a r e  u s e d .  
R o c k  p h o s p h a t e  h a s  b e e n  f o u n d  s o  h a r m f u l  w h e n  f e d  t o  d a i r y  
c a t t l e  t h a t  i t s  u s e  i s  n o  l o n g e r  a d v i s e d .  
I o d i n .  I o d i n  m a y  s o m e t i m e s  b e  d e f i c i e n t  i n  t h e  f e e d  a n d  
w a t e r  o f  d a i r y  c a t t l e .  T h e  d e f i c i e n c y  i s  e v i d e n c e d  b y  t h e  p r e s e n c e  .  
o f  g o i t e r  i n  t h e  c a l f  a t  b i r t h  o r  b y  i t s  d e v e l o p m e n t  s o o n  a f t e r  
b i r t h .  T h e  t r o u b l e  i s  e a s i l y  p r e v e n t e d  b y  s u b s t i t u t i n g  i o d i z e d  s a l t  
f o r  o r d i n a r y  s a l t  s u p p l i e d  t o  c o w s  d u r i n g  t h e  l a s t  t w o  o r  t h r e e  
m o n t h s  o f  p r e g n a n c y .  
F i s h  m e a l  a n d  k e l p  a r e  a l s o  p o s s i b l e  s o u r c e s  o f  i o d i n  f o r  c a t t l e ,  
b u t  t h e y  m a y  b e  m o r e  e x p e n s i v e  t h a n  i o d i z e d  s a l t .  U n l e s s  e v i ­
d e n c e s  o f  i o d i n  d e f i c i e n c y  h a v e  b e e n  o b s e r v e d ,  n o  b e n e f i t  i s  l i k e l y  
t o  b e  d e r i v e d  f r o m  f e e d i n g  i o d i n  s u p p l e m e n t s .  
T h e  p r a c t i c e  o f  f e e d i n g  i o d i n  t o  d a i r y  c o w s  w i t h  t h e  p u r ­
p o s e  o f  i n c r e a s i n g  t h e  i o d i n  c o n t e n t  o f  m i l k  a n d  t h u s  i m p r o v i n g  
i t s  n u t r i t i v e  v a l u e  i s  o f  q u e s t i o n a b l e  m e r i t .  I o d i z e d  m i l k  v a r i e s  
g r e a t l y  i n  c o m p o s i t i o n  e v e n  u n d e r  t h e  s a m e  c o n d i t i o n s  o f  f e e d i n g  
a n d  n o  d e f i n i t e  c o n c e n t r a t i o n  c a n  b e  g u a r a n t e e d .  
C o m p l i c a t e d  m i n e r a l  m i x t u r e s  n o t  n e c e s s a r y .  T h e r e  i s  n o  
s a t i s f a c t o r y  e v i d e n c e  t h a t  m i n e r a l s  o t h e r  t h a n  t h o s e  m e n t i o n e d  
a b o v e  a r e  l a c k i n g  i n  f a r m  r a t i o n s  f o r  d a i r y  c a t t l e  u n d e r  I l l i n o i s  
c o n d i t i o n s .  T h e  s u g g e s t i o n s  g i v e n  o f f e r  c o n v e n i e n t  a n d  e c o n o m i ­
c a l  m e t h o d s  o f  p r e v e n t i n g  o r  r e m e d y i n g  t h e  d e f i c i e n c i e s .  M a n y  
m i n e r a l  m i x t u r e s  n o w  o n  t h e  m a r k e t  a r e  c l a i m e d  t o  h a v e  h i g h  
v a l u e  b e c a u s e  t h e y  c o n t a i n  s u l f u r ,  i r o n ,  a n d  v a r i o u s  d r u g s .  T h e r e  
a r e  n o  s a t i s f a c t o r y  e x p e r i m e n t a l  r e s u l t s ,  h o w e v e r ,  t o  w a r r a n t  t h e  
f e e d i n g  o f  s u c h  c o m p l i c a t e d  m i x t u r e s  t o  h e a l t h y  a n i m a l s ;  i n  f a c t  
t h e  c o n t i n u e d  u s e  o f  m i x t u r e s  c o n t a i n i n g  d r u g s  a n d  u n n e c e s s a r y  
m i n e r a l s  m a y  p r o v e  h a r m f u l .  
I s  a  V a r i e t y  o f  P r o t e i n s  N e c e s s a r y ?  
T h e  n e c e s s i t y  o r  a d v a n t a g e s  t o  b e  g a i n e d  f r o m  t h e  u s e  o f  m i x ­
t u r e s  c o n t a i n i n g  a  l a r g e  n u m b e r  o f  d i f f e r e n t  f e e d s  h a s  b e e n  m u c h  
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emphasized in recent years. Plants of different kinds contain 
proteins of different composition, and it is claimed that the pro­
teins of a variety of feeds will be used more efficiently than the 
proteins in simple mixtures made up of one or two farm grains 
and a single protein supplement. 
Carefully conducted investigations show that there is little, 
if any, foundation for such claims when good-quality roughages 
and properly balanced grain mixtures are used. Experiments 
have shown that the proteins of simple mixtures such as Nos. 1 
to 24 (pages 9 to 11) when fed in connection with good-quality 
roughages of the kinds indicated, give just as efficient results 
as mixtures containing a much greater variety of feeds. A gen­
eral guide which may be followed in determining the adequacy 
of the proteins is that a ration is satisfactory when it contains 
feeds from four different kinds of plants. Thus when corn silage 
and red-clover hay are fed with a grain mixture consisting of 
corn, oats, and linseed meal, four different kinds of plants are 
represented. 
When, however, cows are receiving 15 or more pounds of 
grain mixture daily, there is a special advantage in using grain 
mixtures that contain a number of different feeds, the advantage 
being that the appetites of the cows are better maintained. 
How Can Vitamins Be Supplied? 
Dairy cattle receiving rations containing well-cured legume 
hay in liberal amounts, together with well-balanced grain mix­
tures, are not likely to suffer from a deficiency of vitamins. 
Green growing pasture grasses and legumes are among the very 
best sources of vitamins; and if they are properly supplemented 
for growth or milk production, an adequate supply of vitamins is 
assured. 
When pasture crops become dry and short and supply insuffi­
cient amounts of roughage, or when the only roughage fed con­
sists of oat or wheat straw, there may be an insufficient vitamin 
intake. 
Next to green growing crops, hays that have been so cured 
that they retain much of their original green color and fra­
grance are the best-known sources of vitamins. The best feeding 
practice, therefore, for cows having no pasture or scant, dry 
pasture, and for all cows during the barn feeding season, is to 
supply liberal amounts of carefully cured hay well-balanced with 
grain mixtures. Farm grains and seeds and most of the mill 
by-products contain at least moderate amounts of vitamins. 
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S o  f a r  a s  i s  n o w  k n o w n ,  t h e r e  i s  n o  a d v a n t a g e  i n  a d d i n g  
v i t a m i n - r i c h  s u b s t a n c e s ,  s u c h  a s  c o d - l i v e r  o i l  a n d  y e a s t ,  t o  r a t i o n s  
f o r  m i l k  p r o d u c t i o n .  
D o e s  F e e d  C a u s e  A b o r t i o n ?  
C a s e s  o f  a b o r t i o n  s o m e t i m e s  o c c u r  w h e n  t h e  r a t i o n  i s  v e r y  
d e f i c i e n t  i n  c a l c i u m ,  b u t  t h e s e  c a s e s  a r e  f e w  a n d  c a n  b e  p r e v e n t e d  
b y  s u p p l y i n g  c a l c i u m - r i c h  f e e d s .  A b o r t i o n  i s  u s u a l l y  c a u s e d  b y  
d i s e a s e  g e r m s ,  a n d  t h e r e  i s  n o  p r o o f  t h a t  t h e  f e e d i n g  o f  m i n e r a l  
m i x t u r e s  w i l l  p r e v e n t  o r  c u r e  t h i s  t y p e  o f  a b o r t i o n .  I t  h a s  b e e n  
d e m o n s t r a t e d ,  i n  f a c t ,  t h a t  d a i r y  c o w s  t h a t  r e c e i v e d  g o o d  r a ­
t i o n s ,  i n c l u d i n g  g o o d - q u a l i t y  a l f a l f a  h a y ,  w e r e  f u l l y  a s  s u b j e c t  
t o  a t t a c k s  o f  i n f e c t i o u s  a b o r t i o n  a s  c o w s  t h a t  h a d  p o o r  r a t i o n s ,  
i n c l u d i n g  t i m o t h y  h a y .  
I s  I t  E c o n o m i c a l  t o  G r i n d  R o u g h a g e s ?  
G r i n d i n g  a n d  c u t t i n g  c o a r s e  r o u g h a g e s  s u c h  a s  c o r n  s t o v e r  
a n d  s o y b e a n  h a y  r e d u c e  t h e  a m o u n t  o f  r e f u s e d  f e e d  a s  c o m p a r e d  
w i t h  t h e  s a m e  f e e d s  g i v e n  i n  w h o l e  f o r m ;  b u t  t h e  c o a r s e s t  p o r ­
t i o n s  o f  t h e s e  f e e d s ,  w h i c h  a r e  t h e  p a r t s  u s u a l l y  r e f u s e d ,  a r e  t h e  
l o w e s t  i n  n u t r i t i v e  v a l u e  o f  a n y  o f  t h e  p a r t s ,  a n d  i t  t h e r e f o r e  
b e c o m e s  a  q u e s t i o n  w h e t h e r  t h e r e  i s  a n y  a d v a n t a g e  i n  t h e  p r o c e s s .  
U n d e r  m o s t  c o n d i t i o n s  d a i r y  c a t t l e  c o n s u m e  g o o d - q u a l i t y  a l ­
f a l f a  a n d  r e d - c l o v e r  h a y s  w i t h  l i t t l e  o r  n o  w a s t e .  T h e  d i g e s t i ­
b i l i t y  o f  t h e  h a y ,  i t  h a s  b e e n  s h o w n  b y  a  n u m b e r  o f  e x p e r i m e n t s ,  
i s  n o t  i n c r e a s e d  b y  g r i n d i n g .  T h e r e  w o u l d  t h e r e f o r e  a p p e a r  t o  
b e  n o  a d v a n t a g e  i n  g r i n d i n g  g o o d - q u a l i t y  h a y  f o r  d a i r y  c a t t l e .  
C o a r s e - s t e m m e d ,  o v e r - r i p e ,  o r  w e a t h e r e d  a l f a l f a  a n d  r e d - c l o v e r  
h a y s  m a y  b e  m o r e  c o m p l e t e l y  c o n s u m e d  w h e n  g r o u n d ,  b u t  t h e  
c o a r s e  p o r t i o n s  o f  s u c h  f e e d s  a r e  l o w  i n  f e e d i n g  v a l u e ,  a n d  i t  
i s  t h e r e f o r e  a  q u e s t i o n  w h e t h e r  c o w s  c a p a b l e  o f  h i g h  p r o d u c ­
t i o n  s h o u l d  b e  f o r c e d  t o  e a t  t h e m .  
I n  f e e d i n g  s o y b e a n ,  c o w p e a ,  a n d  s w e e t - c l o v e r  h a y s ,  t h e  r e ­
f u s e d  f e e d ,  c o n s i s t i n g  o f  c o a r s e  s t e m s ,  m a y  f o r m  1 0  t o  2 5  p e r ­
c e n t  o f  t h e  h a y  f e d .  I n  t h e  c a s e  o f  c o r n  s t o v e r ,  5 0  p e r c e n t  i s  
o f t e n  r e f u s e d .  S o y b e a n  s t e m s  c o n t a i n  3  t o  5  p e r c e n t  p r o t e i n  a n d  
5 0  t o  5 5  p e r c e n t  f i b e r  c o m p a r e d  w i t h  1 2  t o  1 6  p e r c e n t  p r o t e i n  a n d  
2 5  t o  3 0  p e r c e n t  f i b e r  i n  t h e  w h o l e  h a y .  S t e m s  o f  s w e e t - c l o v e r  
h a y  c o n t a i n  o n l y  8  t o  1 0  p e r c e n t  p r o t e i n  a n d  a s  m u c h  a s  4 0  t o  5 0  
p e r c e n t  f i b e r ,  w h i l e  t h e  l e a v e s  c o n t a i n  2 0  t o  2 5  p e r c e n t  p r o t e i n  
a n d  o n l y  1 0  t o  1 2  p e r c e n t  f i b e r .  B o t h  l e a v e s  a n d  s t a l k s  o f  c o r n  
a r e  h i g h  i n  f i b e r  a n d  l o w  i n  p r o t e i n ,  b u t  t h e  l e a v e s  o f t e n  c o n t a i n  
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twice as much protein and only three-fourths as much fiber as the 
stalks. It is evident, therefore, that when these roughages are fed 
in whole form, the portions that are consumed are higher in 
feeding value than the refused portions. 
The nutrients in the coarse stems are very low in digestibility. 
In an experiment at the Illinois station in which whole and 
ground soybean hay were fed to dairy cows, 14 percent of the 
whole hay and 2 percent of the ground hay were refused. Cut­
ting the soybean hay by means of a silo filler gave nearly as good 
results as grinding, and the labor and power used were very 
much less. While grinding effected a saving of 12 percent in the 
amount of hay consumed, it was calculated that the increased 
feeding value of the hay amounted to only 5 percent. Judging 
from this result, one could afford to pay for grinding soybean 
hay an amount eClual to 5 percent of its market value. The sav­
ing brought about by grinding feeds with coarse stems is there­
fore more imaginary than real. 
Ground hay fed dry has two serious disadvantages. The dust 
that arises during grinding and handling causes irritation and in­
flammation in the throats of the men doing the work, and the dust 
is objectionable in a barn where high-grade milk is being pro­
duced. When ground hay is mixed with ground grain, these diffi­
culties are reduced to some extent, but it is almost impossible to 
feed such a mixture in accordance with the needs of dairy cows, 
for good feeding practice requires that a cow be fed about the 
same amount of roughage each day but that the amount of grain 
mixture be changed with changes in milk yield. 
Any Gain in Fermenting or Processing Feeds? 
Several different processes for "fermenting" or "converting" 
feeds have been placed on the market during recent years. The 
general plan is to add substances such as yeast or malt, together 
with hot water, to either whole or ground roughages, depending 
upon the process used. Heat is sometimes applied to hasten the 
fermentation or conversion process. 
One of the chief advantages advanced in favor of these proc­
esses is that coarse feeds, which are only partially consumed 
when fed in whole, dry form, are somewhat more completely con­
sumed when treated in these ways. Aside from this possible 
advantage, such processes have little to commend them, for they 
involve amounts of labor and expenditure for equipment and ma­
terials seldom warranted by the results obtained. The protein 
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c o n t e n t  o f  f e e d  t r e a t e d  i n  t h i s  m a n n e r  o f  c o u r s e  i s  n o t  i n c r e a s e d  
e x c e p t  t o  t h e  e x t e n t  o f  t h e  p r o t e i n  c o n t a i n e d  i n  t h e  " c o n v e r t e r "  
o r  o t h e r  s u b s t a n c e s  a d d e d .  
D o e s  I t  P a y  t o  F e e d  G r a i n  t o  C o w s ?  
I f  c a r e f u l  t e s t s  c a r r i e d  o u t  o v e r  a  p e r i o d  o f  t e n  d a y s  t o  t w o  
w e e k s  s h o w  t h a t  w h e n  b o t h  r o u g h a g e  a n d  a  s u i t a b l e  g r a i n  m i x ­
t u r e  a r e  f e d ,  t h e  y i e l d  i s  n o  g r e a t e r  t h a n  w h e n  r o u g h a g e  o n l y  i s  
s u p p l i e d ,  i t  i s  o b v i o u s  t h a t  t h e  c o n t i n u e d  f e e d i n g  o f  a  g r a i n  m i x ­
t u r e  t o  t h e  p a r t i c u l a r  h e r d  t e s t e d  w o u l d  n o t  b e  e c o n o m i c a l .  I f ,  
h o w e v e r ,  t h e  c o w s  r e s p o n d  t o  g r a i n  f e e d i n g  b y  i n c r e a s e d  y i e l d s ,  
t h e n  t h e  c o s t  o f  t h e  g r a i n  s h o u l d  b e  c o m p a r e d  w i t h  t h e  v a l u e  o f  
t h e  m i l k  p r o d u c e d .  
A s s u m i n g  t h a t  t h e  g r a i n  m i x t u r e  f e d  c o s t s  $ 4 0  a  t o n ,  o r  2  
c e n t s  a  p o u n d ,  a n d  t h a t  1  p o u n d  o f  g r a i n  m i x t u r e  i s  f e d  f o r  e a c h  
3  p o u n d s  o f  m i l k  p r o d u c e d  ( 3 3 0  p o u n d s  o f  g r a i n  m i x t u r e  f o r  
e a c h  1 0 0  p o u n d s  o f  m i l k ) ,  t h e n  w h e n e v e r  t h e  v a l u e  o f  3  p o u n d s  
o f  m i l k  i s  m o r e  t h a n  2  c e n t s  ( o r  t h e  v a l u e  o f  1 0 0  p o u n d s  o f  m i l k  
m o r e  t h a n  6 7  c e n t s ) ,  t h e r e  w o u l d  b e  a  g a i n  o v e r  t h e  f e e d  c o s t  i n  
s u p p l y i n g  a  g r a i n  m i x t u r e  t o  t h e  c o w s .  
O t h e r  p o i n t s  t o  b e  c a r e f u l l y  c o n s i d e r e d  a r e  t h a t  h i g h - p r o ­
d u c i n g  c o w s  u s u a l l y  g i v e  g r e a t e r  p o s s i b i l i t i e s  f o r  p r o f i t  t h a n  l o w ­
p r o d u c i n g  c o w s  ( s e e  p a g e s  3  t o  5 ) ,  a n d  t h a t  g r a i n  f e e d i n g  
m a y  h a v e  a  b e n e f i c i a l  e f f e c t  u p o n  t h e  g r o w t h ,  h e a l t h ,  a n d  e n ­
d u r a n c e  o f  t h e  c o w s .  
F E E D I N G  V A L U E  A N D  Q U A L I T Y  O F  

I N D I V I D U A L  F E E D S  

R o u g h a g e s  

A l f a l f a  h a y .  T h e  b e s t  d r y  r o u g h a g e  f o r  d a i r y  c o w s  i s  g o o d ­
q u a l i t y  a l f a l f a  h a y .  I t  i s  d i s t i n c t l y  s u p e r i o r  t o  o t h e r  h a y s  i n  b e i n g  
v e r y  p a l a t a b l e ,  a n d  i t  i s  c o n s u m e d  w i t h  p r a c t i c a l l y  n o  w a s t e .  
L i k e  o t h e r  l e g u m e  h a y s ,  s u c h  a s  c l o v e r ,  s o y b e a n ,  a n d  c o w p e a ,  
a l f a l f a  h a y  i s  h i g h  i n  p r o t e i n ,  l i m e ,  a n d  v i t a m i n  c o n t e n t  a n d  h a s  
a n  e s p e c i a l l y  g o o d  e f f e c t  o n  t h e  c o n d i t i o n  a n d  h e a l t h  o f  t h e  
a n i m a l s .  
R e d - c l o v e r  h a y .  T h e  m o s t  p o p u l a r  l e g u m e  g r o w n  i n  I l l i ­
n o i s ,  a s  j u d g e d  b y  t h e  a c r e a g e ,  i s  r e d  c l o v e r .  G o o d - q u a l i t y  r e d ­
c l o v e r  h a y  i s  e x c e l l e n t  f o r  d a i r y  c a t t l e ,  t h o  n o t  q u i t e  s o  h i g h  i n  
p r o t e i n  a s  a l f a l f a  h a y .  W h e n  h a r v e s t e d  a t  c o m p a r a b l e  s t a g e s  o f  
g r o w t h ,  h o w e v e r ,  t h e r e  i s  b u t  l i t t l e  d i f f e r e n c e  i n  p r o t e i n  c o n t e n t .  
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For best-quality hay, red clover should be cut when not more 
than one-third of the blooms have become brown. 
FIG. 11.-ALFALFA HAY POSSESSES MOST OF THE QUALITIES OF 

AN IDEAL RATION 

Alfalfa hay is high in protein, lime, and vitamin content, and pro­
duces a desirable physiological effect. It is also one of the most palat­
able hays and yields a large amount of digestible nutrients to the acre. 
Curing the hay in shocks helps to save the leaves, which are especially 
high in protein and minerals. 
Soybean hay. Large amounts of soybean hay are fed to 
dairy cattle in Illinois. It ranks dose to alfalfa in protein and 
lime contents. The finer portions are high in palatability, but 
from 10 percent to 20 percent of the hay fed is usually refused. 
The refused portion consists of coarse stems, which are very low 
in feeding value. As a rule, dairy cows should not be forced to 
eat these stems. 
Soybean hay carrying a high proportion of beans tends to dull 
the appetite when fed in large quantities. For this reason soy­
bean seed should not be used in the grain mixture when soybean 
hay containing seed forms the chief roughage. Best results with 
hay of this sort are obtained when red-clover or alfalfa hay is fed 
in liberal amounts once a day and soybean hay at other times. 
In experiments at the Illinois Station, soybeans harvested as 
soon as the pods were well filled with fully developed seeds gave 
hay of high feeding value per ton and gave twice as great an 
acre-yield as soybeans harvested at the full-blossom stage. 
Cowpea hay. Good-quality cowpea hay containing seed 
ranks very high as a feed for milk production. It is rich in pro­
tein and lime and is very palatable. The quality of cowpea hay is 
4 2  C I R C U L A R  N o .  4 4 0  
o f t e n  p o o r  o n  a c c o u n t  o f  d i f f i c u l t y  i n  c u r i n g ,  a n d  w h e n  t h i s  i s  
t r u e  t h e r e  m a y  b e  q u i t e  a  h i g h  p r o p o r t i o n  o f  r e f u s e d  f e e d .  
L e s p e d e z a  h a y .  T h e  K o r e a n  v a r i e t y  o f  l e s p e d e z a  h a r v e s t e d  
a t  t h e  e a r l y  b l o o m  s t a g e  y i e l d s  a  v e r y  l e a f y ,  f i n e - s t e m m e d  h a y  
w h i c h  c o m p a r e s  f a v o r a b l y  i n  f e e d i n g  v a l u e  w i t h  a l f a l f a  h a y  o f  
e q u a l  g r a d e .  L e s p e d e z a  u s u a l l y  h a s  a  h i g h e r  p r o p o r t i o n  o f  l e a v e s  
t h a n  a l f a l f a  h a y ,  b u t  i s  l o w e r  i n  i t s  c o n t e n t  o f  p r o t e i n ,  f i b e r ,  a n d  
F I G .  1 2 . - S 0 Y B E A N  H A Y  H A S  M A N Y  O F  T H E  E X C E L L E N T  Q U A L I T I E S  O F  

A L F A L F A  A N D  C A N  B E  G R O W N  R E A D I L Y  I N  M O S T  

P A R T S  O F  I L L I N O I S  

T h i s  a n n u a l  l e g u m e  m a k e s  a n  e x c e l l e n t  e m e r g e n c y  h a y  c r o p ,  y i e l d ­
i n g  a  l a r g e  a m o u n t  o f  h i g h - p r o t e i n  h a y  t h e  s a m e  s e a s o n  a s  s o w n .  I t  c a n  
b e  g r o w n  o n  s o i l s  t o o  a c i d  f o r  a l f a l f a  a n d  s w e e t  c l o v e r .  
l i m e .  D a i r y  c a t t l e  d o  n o t  e a t  l e s p e d e z a  h a y  r e a d i l y  a t  f i r s t ,  b u t  
a f t e r  t h e y  b e c o m e  a c c u s t o m e d  t o  i t ,  t h e y  c o n s u m e  i t  g r e e d i l y  a n d  
w i t h  l e s s  w a s t e  t h a n  a l f a l f a  h a y .  
S w e e t - c l o v e r  h a y .  W h e n  s w e e t  c l o v e r  i s  h a r v e s t e d  f o r  h a y  
t h e  s a m e  s e a s o n  a s  s o w n ,  g o o d - q u a l i t y  h a y  o f  h i g h  f e e d i n g  v a l u e  
m a y  b e  s e c u r e d .  T h e  f a l l  g r o w t h  i s  f i n e - s t e m m e d  a n d  a s  h i g h  
i n  p r o t e i n  a s  a l f a l f a .  W h e n  h a r v e s t e d  d u r i n g  t h e  s e c o n d  y e a r  o f  
g r o w t h ,  t h e  p r o t e i n  c o n t e n t  i s  l e s s  a n d  t h e  s t e m s  a r e  l a r g e  a n d  
c o a r s e ,  c a u s i n g  m u c h  w a s t e .  T h e  c o a r s e  s t e m s  a r e  l o w  i n  f e e d ­
i n g  v a l u e ,  a s  i n  s o y b e a n  h a y .  C a r e  m u s t  b e  t a k e n  n o t  t o  f e e d  
c a t t l e  m o l d y  s w e e t - c l o v e r  h a y ,  f o r  i t  o f t e n  c a u s e s  d e a t h .  
T i m o t h y  h a y .  A s  u s u a l l y  h a r v e s t e d ,  t i m o t h y  h a y  i s  n o t  a  
g o o d  f e e d  f o r  d a i r y  c o w s .  I t  i s  l o w  i n  p r o t e i n  a n d  l i m e  c o n t e n t  
a n d  h a s  a  c o n s t i p a t i n g  e f f e c t .  H i g h - p r o t e i n  g r a i n  m i x t u r e s  n e e d e d  
t o  s u p p l e m e n t  i t  p r o p e r l y  a r e  m u c h  m o r e  e x p e n s i v e ,  a s  a  r u l e ,  
t h a n  g r a i n  m i x t u r e s  f e d  w i t h  a l f a l f a  o r  o t h e r  l e g u m e  h a y s .  H o w ­
e v e r ,  w h e n  t i m o t h y  i s  h a r v e s t e d  a t  a  v e r y  e a r l y  s t a g e  o f  g r o w t h ,  
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that is, considerably before it blooms, the objections mentioned 
above do not apply to nearly so great an extent. 
Millet hay, Sudan grass hay, and bluegrass hay. These 
hays are similar to timothy hay in feeding value, having many 
of the same qualities. There is a tendency to feed too little 
protein for milk production when these roughages are used. No 
dairy cattle thrive well on roughages of this sort. 
Corn silage. Corn silage is one of the best roughages for 
milk production. It is very low in protein content, however, and 
FIG. 13.-CORN Is ONE OF THE BEST CROPS FOR SILAGE 
The corn plant furnishes a large amount of digestible matter to the 
acre and produces palatable and nutritious feed. 
is best fed with legume hay. Altho rather high in water, it fur­
nishes more nutrients per pound of dry matter than good-quality 
hay furnishes. Besides its high nutritive value, it induces a very 
excellent physical condition in cattle and stimulates their appe­
tites. It fulfils many of the same functions in winter that fresh 
grass does in summer. For best results silage must be of good 
quality; when moldy it sometimes causes serious illness. 
The statement is sometimes made that silage is necessary in 
order to produce milk successfully. While silage is a desirable 
and economical feed, yet high milk yields can be secured econom­
ically without silage or roots provided high-quality legume hay is 
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f e d  l i b e r a l l y .  F e e d i n g  s i l a g e  a s  t h e  o n l y  r o u g h a g e  i s  n o t  g o o d  
p r a c t i c e ,  b e c a u s e  i t  i s  l o w  i n  l i m e  c o n t e n t .  
T h e  v a l u e  o f  c o r n  s i l a g e  m a y  b e  c o m p u t e d  r e a d i l y  b y  a s s u m ­
i n g  t h a t  a  t o n  o f  s i l a g e  c o n t a i n s  5  b u s h e l s  o f  s h e l l e d  c o r n  a n d  
t h a t  t h e  s t a l k  p o r t i o n  i s  e q u i v a l e n t  i n  f e e d i n g  v a l u e  t o  2 7 0  p o u n d s  
o f  m i x e d  h a y .  T h e  v a l u e  o f  t h e  c o r n  a n d  h a y  m a y  b e  c o m p u t e d  
a t  m a r k e t  p r i c e s ,  t h e  s u m  o f  t h e  t w o  e q u a l i n g  t h e  v a l u e  o f  a  t o n  
o f  s i l a g e .  
C o r n  s t o v e r  a n d  f o d d e r .  C o r n  s t o v e r  i s  l o w  i n  p r o t e i n  a n d  
t o t a l  d i g e s t i b l e  m a t t e r ,  b u t  c o m p a r e s  f a v o r a b l y  i n  c o m p o s i t i o n  
F I G .  1 4 . - P A S T U R I N G  S T A L K  F I E L D S  I N  W I N T E R  I s  O F  D O U B T F U L  
E C O N O M Y  F O R  D A I R Y  C O W S  
T h e  p r a c t i c e  o f  p a s t u r i n g  s t a l k  f i e l d s  i n  c o l d  w e a t h e r  i s  o n e  o f  t h e  
c h i e f  r e a s o n s  f o r  t h e  f a i l u r e  t o  s e c u r e  m o r e  p r o f i t a b l e  p r o d u c t i o n  i n  m a n y  
d a i r y  h e r d s ,  f o r  i t  i s  d o u b t f u l  i f  c o w s  i n  m i l k  s e c u r e  e n o u g h  n u t r i m e n t  
f r o m  t h e  s t a l k s  t o  o f f s e t  t h e  e f f e c t s  o f  e x p o s u r e .  
w i t h  t i m o t h y  h a y .  S i n c e  t h e  c o a r s e r  p a r t s  o f  t h e  s t o v e r  a r e  l e f t  
u n e a t e n ,  i t  i s  a  r e l a t i v e l y  p o o r  r o u g h a g e ,  e v e n  c o m p a r e d  w i t h  
t i m o t h y  h a y .  S t o v e r  l o s e s  r a p i d l y  i n  f e e d i n g  v a l u e  i f  l e f t  i n  
s h o c k s  i n  t h e  f i e l d  b e c a u s e  r a i n s  l e a c h  a w a y  m u c h  o f  t h e  v a l u a b l e  
c o n s t i t u e n t s .  S h r e d d i n g  i t  a n d  s t o r i n g  i t  u n d e r  c o v e r  h e l p s  t o  
p r e s e r v e  i t s  f e e d i n g  v a l u e  a n d  m a k e s  i t  m o r e  c o n v e n i e n t  t o  f e e d .  
T h e  u n e a t e n  p o r t i o n  o f  s h r e d d e d  s t o v e r  m a k e s  e x c e l l e n t  b e d d i n g .  
M a n y  d a i r y m e n  c o m m o n l y  t u r n  t h e i r  c o w s  i n t o  f i e l d s  o f  
s t a n d i n g  c o r n s t a l k s  a f t e r  h u s k i n g  o u t  t h e  g r a i n .  T h e  e c o n o m y  o f  
t h i s  p r a c t i c e  f o r  c o w s  i n  m i l k  i s  q u e s t i o n a b l e .  T h e  c o w s  m a y  a t  
f i r s t  s e c u r e  s o m e  g r a i n  w h i c h  h a s  b e e n  o v e r l o o k e d ,  b u t  i t  i s  
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doubtful if the nutrients derived from the stover are sufficient to 
offset the effects of exposure and excessive exercise. Certainly 
the practice is a very bad one when the weather is severe and 
when the cows are in milk. Some use of stalk fields may be eco­
nomical in mild weather for dry cows and growing heifers if 
some high-grade feeds such as legume hay and protein concen­
trates are supplied in addition. 
Corn fodder-that is, the corn plant from which the ears have 
not been removed-is not commonly fed in unground form to 
dairy cows on account of the lower digestibility of the whole 
grain than of the ground grain. An exception is sometimes made, 
however, when the grain is too immature, or "soft," to be stored 
separately, or when the ears are too small to make husking profit­
able. The use of corn fodder may be economical under such 
conditions, but the same objections apply to the forage part of the 
fodder as to corn stover. Under no circumstances should corn 
fodder alone be considered a complete or balanced ration for milk 
production; some protein feeds are needed in addition. 
Roots. Roots such as mangels, sugar beets, and rutabagas 
are valuable because they stimulate the appetite and have a laxa­
tive effect. Roots contain only one-third to one-half as much dry 
matter as corn silage, and therefore may be fed in larger amounts 
than silage. Fifty to 60 pounds or more daily may be fed. Roots 
should be sliced or pulped before feeding. Rotten or damaged 
portions should not be fed. 
Root crops grown in the corn belt are usually expensive com­
pared with corn silage, on account of the labor involved in their 
production. 
Pumpkins. Pumpkins offer many of the desirable proper­
ties provided by silage and roots. Their feeding value is often 
overestimated, however, on account of their high water content, 
which usually is 90 percent or more. 
Straws. Straws of cereal grains have but a very limited 
place in the rations of dairy cattle. Their feeding value is so low 
that there is no economy, as a rule, in feeding them to cows in 
milk. They may be useful in limited amounts when fed with 
some high-quality legume hay to dry cows not due to calve for 
several months. Dairy cattle having free access to straw piles 
usually have a rough appearance, which indicates a poorly nour­
ished condition. 
Straws of the legumes are of fair feeding value when they 
contain most of the leaves and are preserved in good condition. 
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C o w p e a  s t r a w  m a y  b e  h a n d l e d  s o  c a r e f u l l y  t h a t  i t  i s  o n l y  a  
l i t t l e  l o w e r  i n  v a l u e  t h a n  t h e  c r o p  h a r v e s t e d  a s  h a y .  L e s p e d e z a  
s t r a w  u s u a l l y  c o n s i s t s  o f  a  h i g h  p e r c e n t a g e  o f  l e a v e s  a l t h o  i t  i s  
n o t  s o  p a l a t a b l e  n o r  s o  n u t r i t i o u s  a s  l e s p e d e z a  h a y  h a r v e s t e d  
a t  t h e  e a r l y  b l o s s o m  s t a g e .  S o y b e a n  s t r a w  i s  u s u a l l y  o f  m u c h  
l o w e r  v a l u e  t h a n  c o w p e a  o r  l e s p e d e z a  s t r a w  b e c a u s e  s o  m a n y  
l e a v e s  a r e  l o s t  b e f o r e  h a r v e s t  a n d  i n  t h r e s h i n g ,  c h i e f l y  s t e m s  a n d  
e m p t y  p o d s  b e i n g  l e f t .  
F a r m  G r a i n s  a n d  S e e d s  
T h e  c e r e a l  g r a i n s ,  s u c h  a s  c o r n ,  o a t s ,  b a r l e y ,  a n d  w h e a t ,  a r e  
e x c e l l e n t  f e e d s  f o r  m i l k  p r o d u c t i o n ,  a n d  w h e n  f e d  o n  t h e  f a r m  
w h e r e  g r o w n ,  u s u a l l y  f o r m  t h e  m o s t  e c o n o m i c a l  b a s i s  f o r  a  g o o d  
g r a i n  m i x t u r e .  T h e s e  g r a i n s  a r e  l o w  i n  p r o t e i n  c o n t e n t ,  h o w ­
e v e r ,  a n d  i n  m o s t  c a s e s  m u s t  b e  c o m b i n e d  w i t h  o t h e r  f e e d s  h i g h e r  
i n  p r o t e i n .  U s u a l l y  i t  i s  e c o n o m i c a l  t o  g r i n d  t h e s e  g r a i n s  s i n c e  
d i g e s t i b i l i t y  i s  i n c r e a s e d  t h e r e b y .  '  
C o r n .  F o r  d a i r y  c o w s ,  c o r n  i s  t h e  m o s t  p a l a t a b l e  o f  a l l  
g r a i n s .  I t  c o n t a i n s  a b o u t  o n e - s e v e n t h  m o r e  d i g e s t i b l e  n u t r i e n t s  
p e r  1 0 0  p o u n d s  t h a n  o a t s  a n d  i s  t h u s  a  m u c h  c h e a p e r  f e e d  w h e n  
b o t h  g r a i n s  s e l l  a t  t h e  s a m e  p r i c e  p e r  p o u n d .  S o m e  d a i r y m e n  
p r e f e r  t o  f e e d  g r o u n d  e a r  c o r n ,  o r  c o r n - a n d - c o b  m e a l ,  r a t h e r  t h a n  
t o  s h e l l  c o r n  a n d  g r i n d  i t .  T h e  a d d e d  b u l k  o f  t h e  g r o u n d  c o b s  
h a s  b e e n  t h o u g h t  t o  a d d  t o  t h e  d i g e s t i b i l i t y  o f  t h e  g r o u n d  c o r n ,  
a l t h o  s u c h  a n  a d v a n t a g e  i s  q u e s t i o n a b l e .  W h i l e  a n a l y s e s  s h o w  
t h a t  c o r n  c o b s  a p p a r e n t l y  h a v e  c o n s i d e r a b l e  n u t r i t i v e  v a l u e ,  f e e d ­
i n g  t r i a l s  s h o w  n o  a d v a n t a g e  o f  t h e  c o r n - a n d - c o b  m e a l  o v e r  a n  
a m o u n t  o f  g r o u n d  s h e l l e d  c o r n  e q u a l  t o  t h a t  c o n t a i n e d  i n  t h e  
m e a l .  W h e t h e r  t h e  c o b s  s h o u l d  b e  f e d  i s  l a r g e l y  a  q u e s t i o n  o f  t h e  
c o s t s  o f  t h e  d i f f e r e n t  m e t h o d s  o f  p r e p a r a t i o n .  
G o o d  r e s u l t s  c a n n o t  b e  e x p e c t e d  f r o m  d a i r y  c o w s  r e c e i v i n g  
c o r n  a s  t h e  o n l y  g r a i n .  C o r n  i s  s o  l o w  i n  p r o t e i n  c o n t e n t  t h a t  
w h e n  i t  i s  f e d ,  w i t h  r o u g h a g e ,  i n  s u f f i c i e n t  a m o u n t s  t o  b a l a n c e  
t h e  r a t i o n s  o f  h i g h - p r o d u c i n g  c o w s ,  i t .  i s  l i k e l y  t o  c a u s e  d i g e s t i v e  
d i s t u r b a n c e s  o r  i n f l a m m a t i o n  o f  t h e  u d d e r ,  o r  b o t h .  C o r n  i s  l o w  
i n  m i n e r a l  m a t t e r ,  p a r t i c u l a r l y  p h o s p h o r u s ,  a n d  h a s  n o  s p e c i a l  
a d v a n t a g e  f r o m  t h e  s t a n d p o i n t  o f  c o n d i t i o n i n g  p r o p e r t i e s .  T h e  
q u a l i t y  o f  t h e  p r o t e i n s  o f  a  r a t i o n  c o n s i s t i n g  o f  o n e  k i n d  o f  
h a y  a n d  c o r n  i s  n o t  l i k e l y  t o  b e  s o  g o o d  a s  t h a t  o f  a  r a t i o n  c o n ­
t a i n i n g  f e e d s  f r o m  f o u r  o r  m o r e  d i f f e r e n t  k i n d s  o f  p l a n t s .  
F o r  t h i s  r e a s o n  i t  i s  r e c o m m e n d e d  t h a t  c o r n  f o r m  n o t  m o r e  
t h a n  t h r e e - f o u r t h s  o f  t h e  g r a i n  m i x t u r e ,  a n d  t h a t  t h r e e  o r  m o r e  
d i f f e r e n t  f e e d s  b e  u s e d  i n  t h e  m i x t u r e .  
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FIG. IS .-OATS RANK HIGH AS A FEED FOR DAIRY CATTLE 
Altho oats yield relatively small amounts of digestible nutrients to the 
acre, and may therefore be a comparatively expen'sive crop, they furnish, 
when ground, an excellent feed for dairy cows. 
Oats. When ground, oats are an excellent feed for dairy 
cattle of all ages. Their use in grain mixtures adds palatability 
and variety. When it is economical to feed oats instead of corn, 
they may be substituted for shelled corn in mixtures on the 
pound for pound basis. This, however, lowers the feeding value 
of the mixture slightly and may make it necessary to feed a little 
more of the grain mixture than when corn is used. 
Barley. Nearly equal to shelled corn in feeding value, 
barley may be substituted for it pound for pound in grain mix­
tures. It is similar to corn in its effect on cattle. Since it is a 
hard grain, it should be finely ground. 
Wheat. At times wheat may be a cheaper feed than corn. 
It possesses many of the same qualities as corn, but is slightly 
higher in protein. It may be substituted for shelled corn in grain 
mixtures on the pound for pound basis. No harmful effects from 
feeding wheat to dairy cattle occur when the wheat is fed in 
reasonable proportions in good rations. 
Soybean seed. High in protein and oil, soybean seed forms 
a good protein supplement in grain mixtures. Feeding trials 
show ground soybean seed to be practically equal, pound for 
pound, to linseed meal as a protein supplement for milk pro­
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d u c t i o n .  G r o u n d  s o y b e a n s  m a y  b e  s u b s t i t u t e d ,  t h e r e f o r e ,  f o r  l i n ­
s e e d  m e a l  i n  g r a i n  m i x t u r e s  p r o v i d e d  t h e  r o u g h a g e  d o e s  n o t  
c o n s i s t  l a r g e l y  o f  s o y b e a n  h a y .  W h e n  s o y b e a n  h a y  i s  t h e  r o u g h ­
a g e ,  t h e  f e e d i n g  o f  s o y b e a n  s e e d  t e n d s  t o  d u l l  t h e  a p p e t i t e  a n d  
g e t  t h e  c o w s  o f f  f e e d .  S o y b e a n  s e e d  h a s  a  l a x a t i v e  e f f e c t ,  a n d  f o r  
t h i s  r e a s o n  i s  d e s i r a b l e  i n  g r a i n  m i x t u r e s  f e d  w i t h  n o n l e g u m e  h a y .  
A  l a r g e  p r o p o r t i o n  o f  s o y b e a n s  i n  t h e  g r a i n  m i x t u r e  m a y  
h a v e  a n  u n f a v o r a b l e  e f f e c t  u p o n  t h e  b o d y  o f  t h e  b u t t e r  p r o d u c e d ,  
g i v i n g  i t  a  g u m m y  c o n s i s t e n c y ,  a l t h o  t h e  f l a v o r  i s  n o t  a f f e c t e d .  
M i l l  B y - P r o d u c t s  
D r i e d  b e e t  p u l p .  T h i s  b y - p r o d u c t  i s  i n  d e m a n d  f o r  v e r y  
h i g h - p r o d u c i n g  c o w s ,  s i n c e  i t  i s  p a l a t a b l e ,  p r o v i d e s  b u l k ,  a n d  
a f t e r  b e i n g  t h o r o l y  m o i s t e n e d  b y  w a t e r  m a y  b e  s u b s t i t u t e d  f o r  
s i l a g e .  T h e  m o l a s s e s  p u l p  i s  m o r e  a p p e t i z i n g  t h a n  t h e  p l a i n  p u l p .  
B e c a u s e  o f  i t s  r e l a t i v e l y  h i g h  c o s t  i n  I l l i n o i s ,  i t  i s  d o u b t f u l  i f  
d r i e d  b e e t  p u l p  o f f e r s  a n y  a d v a n t a g e s  f o r  h e r d  f e e d i n g  w h e n  t h e  
r a t i o n  c o n t a i n s  s i l a g e  a n d  g o o d  l e g u m e  h a y .  
C o t t o n s e e d  m e a l .  A n  e x c e l l e n t  s u p p l e m e n t  t o  c o r n - b e l t  
r a t i o n s  f o r  m i l k  p r o d u c t i o n ,  c o t t o n s e e d  m e a l  u s u a l l y  i s  o n e  o f  t h e  
c h e a p e s t  s o u r c e s  o f  d i g e s t i b l e  p r o t e i n .  F o r  o r d i n a r y  h e r d  f e e d ­
i n g  i t  m a y  m a k e  u p  a s  m u c h  a s  1 5  p e r c e n t  o f  t h e  c o n c e n t r a t e  
m i x t u r e  w h e n  t h e  c h a r a c t e r  o f  t h e  r a t i o n  d e m a n d s  t h i s  m u c h ,  b u t  
f o r  h i g h - p r o d u c i n g  ~ows i t  i s  w e l l  t o  r e d u c e  t h e  p r o p o r t i o n  s o  t h a t  
n o  m o r e  t h a n  2  t o  2 1 " 2  p o u n d s  o f  t h e  m e a l  i s  g i v e n  e a c h  c o w  d a i l y .  
C o t t o n s e e d  m e a l  i s  u s e d  t o  b e s t  a d v a n t a g e  w h e n  c a t t l e  a r e  o n  
p a s t u r e  o r  w h e n  b o t h  c o r n  s i l a g e  a n d  l e g u m e  h a y  a r e  i n c l u d e d  i n  
t h e  r a t i o n .  I t  m a y  b e  u s e d  a l s o  w h e n  l e g u m e  h a y  i s  t h e  o n l y  
r o u g h a g e ,  b u t  u n d e r  s u c h  c o n d i t i o n s  b e s t  r e s u l t s  a r e  o b t a i n e d  
w i t h  a  s m a l l e r  p r o p o r t i o n  o f  c o t t o n s e e d  m e a l  t h a n  c a n  b e  u s e d  
w h e n  s i l a g e  i s  f e d .  T h e  4 3 - p e r c e n t  m e a l  c o n t a i n s  l e s s  h u l l s  t h a n  
t h e  g r a d e s  c o n t a i n i n g  l o w e r  p e r c e n t a g e s  o f  p r o t e i n  a n d  i s  t h e r e ­
f o r e  m o r e  d e s i r a b l e  f o r  d a i r y  c o w s .  V e r y  o f t e n  t h e  4 3 - p e r c e n t  
g r a d e  i s  a  c h e a p e r  s o u r c e  o f  p r o t e i n  t h a n  t h e  l o w e r  g r a d e s .  
C o t t o n s e e d  m e a l  t e n d s  t o  p r o d u c e  a  f i r m  b u t t e r .  
C o r n  g l u t e n  f e e d  a n d  m e a l .  T h e s e  b y - p r o d u c t s  o f  t h e  c o r n ­
s t a r c h  i n d u s t r y  a r e  e x c e l l e n t  p r o t e i n  s u p p l e m e n t s  a n d  c a r r y  l a r g e  
a m o u n t s  o f  t o t a l  d i g e s t i b l e  n u t r i e n t s  i n  a d d i t i o n .  G l u t e n  m e a l  i s  
m u c h  h i g h e r  i n  p r o t e i n  t h a n  g l u t e n  f e e d ,  a n d  w h e n  p r o t e i n  a l o n e  
i s  n e e d e d ,  u s u a l l y  i s  a  c h e a p e r  s o u r c e  o f  i t .  T h e s e  f e e d s  a r e  n o t  
d e s i r a b l e  a s  s u p p l e m e n t s  t o  a  r a t i o n  c o n s i s t i n g  o f  c o r n  s i l a g e ,  c o r n  
s t o v e r ,  a n d  c o r n - a n d - c o b  m e a l ,  b u t  a r e  s u i t a b l e  i f  t h e  r a t i o n  
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contains a liberal amount of legume hay and at least one con­
centrate other than corn. 
L inseed meal. Owing to the demand for linseed meal, its 
price usually makes it a relatively expensive source of protein. 
It is one of the most popular protein supplements for milk pro­
duction on account of its favorable physiological effects, such as 
its laxative properties. It tends to keep dairy cattle of all ages 
(except calves receiving milk only) in good health and con­
dition and helps to offset the unfavorable effects of poor-quality 
roughage. This feed and wheat bran are the best known and best 
liked of all protein supplements for dairy cattle. 
Soybean oil meal. An excellent high-protein feed, soybean 
oil meal compares favorably in feeding value with cottonseed 
meal of equal protein content. It fulfils three of the require­
ments of an especially desirable high-protein feed-it is palatable, 
has a good effect on the animals, and is high in digestibility. The 
proteins of soybean oil meal are of good quality and exception­
ally high in digestibility. When this feed is used to balance a ra­
tion consisting of farm grains and good-quality roughages, there 
is likely to be no deficiency in the quality of the proteins. 
So far as known, soybean oil meal has no harmful effects 
when used in proper proportions and may be used freely in bal­
ancing rations for dairy cattle. 
Wheat bran. The popularity of wheat bran as a protein 
supplement for milk production is justified by its value. Like 
other feeds greatly in demand, it usually is a relatively expensive 
source of protein. As a source of total digestible nutrients, it 
may also be uneconomical, for it contains about 15 percent less 
nutrients than oats and only about two-thirds as much as corn. 
Its special advantages are bulk, palatability, excellent physiolog­
ical effects, and its value as a source of phosphorus. Like linseed 
meal, it tends to keep dairy cattle in good health and condition. 
It may form as much as one-third of the grain mixture without 
unfavorable effects. 
Distillery and brewery by-products. Distillers' dried grains 
vary in composition with the particular grains used and the 
process of manufacture. When made largely from corn, they 
usually contain about 32 percent of protein, but the amount in 
different lots may range from 27 to as much as 39 percent. When 
rye is the principal grain used, the protein content ranges from 
16 to 25 percent, with an average of about 18 percent. 
Brewers' dried grains contain from 20 to 25 percent of protein 
• 
5 0  
C I R C U L A R  N o .  4 4 0  
b u t  t h e  a m o u n t  m a y  r e a c h  3 0  p e r c e n t  o r  f a l l  a  l i t t l e  b e l o w  2 0  
p e r c e n t .  
O t h e r  b y - p r o d u c t s  f r o m  t h e s e  a n d  a l l i e d  i n d u s t r i e s  a r e  s o m e ­
t i m e s  a v a i l a b l e .  M a l t  s p r o u t s  c o n t a i n  f r o m  2 5  t o  3 0  p e r c e n t  o f  
p r o t e i n ,  d r i e d  m a l t  g r a i n s  f r o m  1 9  t o  2 2  p e r c e n t ,  w h i l e  y e a s t  a n d  
v i n e g a r  g r a i n s  a r e  v e r y  s i m i l a r  i n  c o m p o s i t i o n  t o  d r i e d  m a l t  
g r a m s .  
D i s t i l l e r s '  d r i e d  g r a i n s  a n d  b r e w e r s '  d r i e d  g r a i n s  a r e  l i g h t ,  
b u l k y  f e e d s  w h i c h  m a y  b e  c l a s s e d  a s  m e d i u m  i n  p a l a t a b i l i t y  a n d  
c o n d i t i o n i n g  e f f e c t s .  W h e n  u s e d  a s  p r o t e i n  s u p p l e m e n t s  i n  r e a s o n ­
a b l e  p r o p o r t i o n s  i n  g r a i n  m i x t u r e s ,  t h e y  a r e  r e l i s h e d  b y  d a i r y  
c o w s ,  a n d  t h e i r  p r o t e i n s  a r e  e q u a l  i n  v a l u e  p o u n d  f o r  p o u n d  t o  
t h e  p r o t e i n s  o f  o t h e r  p r o t e i n  s u p p l e m e n t s  c o m m o n l y  u s e d  i n  d a i r y  
f e e d s .  
D i s t i l l e r s '  g r a i n s  a n d  b r e w e r s '  g r a i n s  a r e  s o m e t i m e s  s o l d  a s  
w e t  g r a i n s ,  t h a t  i s ,  b e f o r e  d r y i n g .  T h e  w e t  g r a i n s  c o n t a i n  a  l a r g e  
a m o u n t  o f  w a t e r  a n d  u s u a l l y  h a v e  a  d r y - m a t t e r  c o n t e n t  a b o u t  
o n e - f o u r t h  a s  g r e a t  a s  t h a t  o f  t h e  d r i e d  g r a i n s ,  a l t h o  t h i s  p r o ­
p o r t i o n  m a y  v a r y  c o n s i d e r a b l y .  T h e  f e e d i n g  v a l u e  i s  a p p r o x i ­
m a t e l y  p r o p o r t i o n a l  t o  t h e  d r y - m a t t e r  c o n t e n t .  T h e  w e t  g r a i n s  
d o  n o t  k e e p  i n  g o o d  c o n d i t i o n  v e r y  l o n g ,  a n d  a f t e r  s p o i l a g e  
b e g i n s  c o w s  g i v e n  t h e s e  f e e d s  m a y  p r o d u c e  m i l k  w i t h  u n d e ­
s i r a b l e  f l a v o r s .  
M o l a s s e s .  A  c o n s t i t u e n t  o f  m a n y  r e a d y - m i x e d  f e e d s ,  m o ­
l a s s e s  a d d s  g r e a t l y  t o  t h e  p a l a t a b i l i t y  o f  f e e d  m i x t u r e s ,  i n d u c ­
i n g  a  g r e a t e r  c o n s u m p t i o n  o f  f e e d .  I t  i s  a l s o  a  g o o d  c o n d i t i o n e r ,  
h a v i n g  a n  e x c e l l e n t  e f f e c t  u p o n  t h e  a n i m a l .  C o n s i d e r i n g  i t s  d i ­
g e s t i b l e - n u t r i e n t  c o n t e n t  o n l y ,  a  p o u n d  o f  m o l a s s e s  i s  a b o u t  t h r e e ­
f o u r t h s  a s  v a l u a b l e  a s  a  p o u n d  o f  c o r n .  S i n c e  m o l a s s e s  u s u a l l y  
c o s t s  a s  m u c h  a s  o r  m o r e  t h a n  c o r n  p e r  p o u n d  i t  i s  a  r e l a t i v e l y  
e x p e n s i v e  f e e d  f o r  t h e  I l l i n o i s  d a i r y m a n  w h o  r a i s e s  c o r n .  T h e  
m i x e d - f e e d  m a n u f a c t u r e r ,  h o w e v e r ,  c a n  b u y  m o l a s s e s  i n  l a r g e  
q u a n t i t i e s  s o  t h a t  a t  t i m e s  m o l a s s e s  m a y  b e  a s  e c o n o m i c a l  a n  i n ­
g r e d i e n t  o f  r e a d y - m i x e d  f e e d s  a s  c o r n .  
1 2 - 3 5 - 8 . 0 0 0 - 8 8 7 4  





Table 2.-Feed Value Yielded per Acre by Various I llinois Crops 
(Based on estimated yields and average analyses) 
Yield of crop Digestible Total digest-Crop per acre protein ible nutrients 
bu. (ton) lbs. lbs. 
Barley 

Grain ..... .... ............ 50.0 216 1 896 

Straw l ..... ......... ...... (1.5) ... . .... 





Grain, grade No.3 ......... 50.0 196 2 240 

Stover2 ......... .... ...... (2.0) 27 507 

Total. . ............. . ... .. , . 223 2 747 





Grain ....... ... . ...... .... 50.0 160 1 120 

Strawl .................... (1.5) . .. . .... 





Seed ...................... 25.0 480 1 440 

Strawl ..... . .... . ... ...... (1.0) . .. . .... 





Alfalfa . ................... (3.0) 600 3 060 

Cowpea................... (1.5) 330 1 230 

Lespedeza.......... , ...... (1.0) 180 1 040 

Red clover ................ (1. 5) 240 1 590 

Redtop ................... (1.5) 150 1 590 

Soybean .................. (2.0) 360 1 680 

Timothy .................. (1. 5) 90 1 470 

lBarley straw, oat straw, and soybean straw furnish so little digestible 
matter that they are seldom used as feeds for cows in milk; for this reason their 
digestible nutrients are here disregarded. 
2The corn plant, when cut at the proper stage and well cured, contains a 
large amount of digestible matter in the stover. Owing to the losses occasioned 
by weathering under the usual methods of handling the crop, and to the fact 
that cows usually consume only the finer portions of the stover, the figures here 
given for digestible matter available as feed in the stover are not more than 
one-third of the original feeding value. 
3When the entire corn plant is preserved as silage, there is some loss due 
to spoilage, tho not so great a proportion of loss as when the corn is fed as 
grain and stover. These losses have been taken into consideration in estimating 
the yield of digestible nutrients available as feed. 
T a b l e  3 . - N u t r i e n t s  i n  1 0 0  P o u n d s  o f  V a r i o u s  D a i r y  F e e d s  
F e e d  
C o n c e n t r a t e s  

B a r l e y  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

B e e t  p u l p ,  d r i e d  . . . . . . . . . . . . . . . . . . . .  

B r e w e r s '  d r i e d  g r a i n s . . . . . . . . . . . . .  . . .  

C o c o n u t  m e a l  o r  c a k e ,  o l d  p r o c e s s  . . . .  

C o r n ,  d e n t ,  g r a d e  N o . 3  . . .  .  . . . . . .  . . .  

C o r n - a n d - c o b  m e a l . . .  . . . . . .  . . . . . . . . .  

C o r n  g e r m  m e a l  . . . . . . . . . . . . . . . . . . . .  

C o r n  g l u t e n  f e e d  . . . . . . . . . . . . . . . . . . . .  

C o r n  g l u t e n  m e a l  . . . . . . . . . . . . . . . . . . .  

C o t t o n s e e d  m e a l ,  4 3  %  p r o t e i n . . . . . . . .  

C o t t o n s e e d  m e a l ,  4 1  %  p r o t e i n . . . . . . . .  

C o w p e a  s e e d  . . . . . . . . . . . . . . . . . . . . . . .  

D i s t i l l e r s '  d r i e d  g r a i n s . . . . . . . . . . . . . . .  

H o m i n y  f e e d  . . . . . . . . . . . . . . . . . . . . . . .  

L i n s e e d  m e a l ,  n e w  p r o c e s s  . . . . . . . . . . .  

L i n s e e d  m e a l ,  o l d  p r o c e s s  . . . . . .  . . . . .  .  

M o l a s s e s ,  c a n e ,  o r  b l a c k s t r a p . . . . . . . . .  

O a t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

P e a n u t  o i l  m e a l ,  f r o m  s h e l l e d  n u t s  . . . .  

R y e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S o y b e a n  o i l  m e a l  . . . . . .  . .  . . . . . . . . . . .  

S o y b e a n  s e e d . . . . . . . . . . . . . . . . . . . . . . .  

W h e a t  . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  

W h e a t  b r a n . . . . . . . . . . . . . . . . . . . . . . . .  

W h e a t  m i d d l i n g s ,  s t a n d a r d  . . . . . . . . . .  

M i l k  

W h o l e  m i l k  ( c o w ' s )  . . . . . . . . . . . . . . . . .  

S k i m  m i l k  . . . . . . . . . . . . . . . . . . . . . . . . .  

S k i m  m i l k ,  d r i e d . . . . . . . . . . . . . . . . . . . .  

R o u g h a g e s  

A l f a l f a  h a y  . . . . . . . . . . .  . . . . . . . . . . . . .  

A l f a l f a  l e a v e s  . . . . . . . . . . . . . . . . . . . . . .  

B l u e g r a s s  h a y .  . . . . . . . . .  . . .  . .  . . . . . . .  

C l o v e r ,  a l s i k e ,  h a y .  .  . . .  . . .  .  . . . . . .  . .  .  

C l o v e r ,  r e d ,  h a y . . . . . . . . . . . . . . . . . . . .  

C l o v e r ,  s w e e t ,  h a y  . . . . . . . . . . . . . . . . . .  

C o r n  f o d d e r ,  d r y  ( w i t h  e a r s )  . . . . . . . . .  

C o r n  f o d d e r ,  g r e e n  ( w i t h  e a r s )  . . . . . . . .  

C o r n  s i l a g e . . . . . . . . . . . . . . . . . . . . . . . .  

C o r n  s t o v e r ,  d r y  { w i t h o u t  e a r s )  . . . . . . .  

C o w p e a  h a y  . . . . . . . .  . . .  . . .  . . . . .  . . . .  

C o w p e a  s t r a w . . . . . . . . . . . . . . . . . . . . . .  

L e s p e d e z a  h a y . . . . . . . . . . . . . . . . . . . . . .  

L e s p e d e z a  s t r a w .  .  . .  . . . . . . . . . .  . . . . .  .  

M i l l e t ,  c o m m o n ,  o r  H u n g a r i a n  h a y  . . . .  

O a t  h a y  . . .  . .  .  . . . . . . . . .  .  . .  . . . . . . . .  .  

R e d t o p  h a y . . . . . . . . . . . . . . .  . . . . . . . . .  

S o y b e a n  h a y . . . . . . . . . . . . . . . . . . . . . . .  

S o y b e a n  s t r a w  . . . . . . . . . . . . . . . . .  . . . .  

S u n f l o w e r  s i l a g e  . . . . . . .  . . . . . . . . .  . .  . .  

T i m o t h y  h a y . . . . . . . . . . . . . . . . . . . . . . .  

R o o t s ,  e t c .  
B e e t ,  c o m m o n  . . . . . . . . . . . . . . . . . . . . . .  
M a n g e l . . . . . . . . . . . . . . . . . . .  :  . . . . . . . .  
~llIllpkin, f i e l d  . . . . . . . . . . . . . . . . . . . . .  
T o t a l  
d r y  
m a t t e r  
l b s .  
9 0  

9 0  

9 0  

9 0  

8 5  

8 5  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

7 5  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

1 3  

1 0  

9 8  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

2 3  

3 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

9 0  

2 1  

9 0  







T o t a l  
p r o t e i n  
I b s .  




2 5  







2 2  

2 3  

4 0  

4 3  

4 1  

2 4  

3 0  

1 0  

3 7  





1 2  

4 3  

1 2  

4 0  

3 7  

1 2  

1 5  







3 5  

1 5  





1 3  

1 3  








































g e s t i b l e  
p r o t e i n  





2 0  







1 6  

2 0  

3 4  

3 6  

3 3  

2 0  





3 2  





1 0  

3 9  

1 0  

3 7  





1 2  







3 3  

1 0  















































T o t a l  
d i g e s t i ­
b l e  n u ­
t r i e n t s  
l b s .  
7 9  

7 0  

6 4  

7 9  

8 0  

6 4  

8 2  

8 0  

8 4  

7 6  

7 4  

7 8  

7 5  

8 5  

7 6  

7 7  

6 0  

7 0  

8 1  

8 1  

7 6  

9 6  

8 0  

6 1  

7 0  





8 9  

5 1  

5 8  

5 4  

4 9  

5 3  

3 0  

4 4  

1 6  

2 0  

3 8  

4 1  

2 6  

5 2  

4 0  

5 8  

4 8  

5 3  

4 2  

2 4  

1 0  

4 9  

1 0  

7  

7  

